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INTELLECTUAL FREEDOM AND 
BROADCASTING 


N their study of the professions published in 1933, 
Sir Alexander Carr-Saunders and P. A. Wilson re- 
viewed some aspects of the position of the professional 
man in a nationalized or socialized industry, and of 
the discussion of problems of public policy by pro- 
fessional associations, which make interesting reading 
in the light of subsequent events. Some of the 
dangers and difficulties to which attention was then 
directed have become more acute, and figure both in 
the recent report of the Beveridge Committee on 
broadcasting in Great Britain and in a study of 
“Problems of Promotion Policy in Nationalized 
Industry”’ which has recently been made by the 
Acton Society Trust. The latter pamphlet is indeed 
concerned chiefly with the lower grades of workers, 
where the trade union demand for promotion by 
seniority has proved a major obstacle to the develop- 
ment of a policy of promotion by merit and in con- 
sequence has been detrimental to efficiency and 
morale. Nevertheless, it brings out very clearly how 
the pattern of nationalization, with the elimination 
of other employment, is liable to lead alike to 
individual hardship and injustice and to the retention 
of the inefficient or incompetent for sentimental 
reasons, as Mr. Selwyn Lloyd points out very force- 
fully in his minority report on broadcasting. 

Such considerations apply to employees at all 
levels, and it should be further noted that the 
pattern at present creates fresh obstacles to the 
promotion of outstanding ability, as well as to the 
recruitment of university graduates destined for 
senior posts. The broadening of educational oppor- 
tunity may in time undermine the resistance to such 
recruitment, but the effects on efficiency may in the 
meantime be serious ; it is apparent that the failure 
so far in the nationalized industries to face this basic 
conflict between the desire for promotion by seniority 
and the public’s need for a satisfactory standard of 
efficiency and service is a matter in which professional 
associations are vitally interested. Their help may 
be all-important in the large task of education that 
is our urgent need. 

The examination of the staff policy and relations 
within the British Broadcasting Corporation made 
by the Beveridge Committee is of interest here as a 
study of one particular public body to which there 
is no alternative employer. It is no less important 
in the context of the capacity of the Corporation to 
serve a democracy in the field of education and 
provide something of the unifying force a democracy 
requires. It is not merely important that the B.B.C. 
should preach and pursue the democratic values of 
truth and fairness. It must equally be manifest in 
the whole of its policy towards, and relations with, 
its staff, and the section of the report dealing with 
such matters deserves more attention than it has 
yet received. 

First among the questions discussed is that of 
appointments, including promotion. The recom- 
mendations of the report here should be considered 
in the light of the findings of the Acton Society Trust. 
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The Beveridge Committee recommends, first, con- 
sidering staff as distinguished from performers, that 
the Government should free the Corporation from 
the obligation, implied in the White Paper on Broad- 
casting Policy of 1946, to pay regard in fixing salaries 
and conditions of its staff to the practice of the Civil 
Service. What is wanted, in fact, in the higher grades 
and particularly among those responsible for initiation 
and experiment, is not permanence of employment 
comparable with that of the Civil Service, but greater 
mobility. Adoption of a superannuation scheme 
resembling that of the universities is recommended, 
in order to encourage interchange between the broad- 
casting service and other employments rather than 
simply to give security for old age. It should also be 
a means of minimizing hardship when the interests 
of the service as a whole make it necessary to part 
with employees; but the most important effect 
would be its contribution towards preventing the 
broadcasting service becoming a closed community. 
There should be easy flow into it and out of it in 
its higher ranges from other professions and occupa- 
tions, such as the Civil Service, the universities, 
local government service and business. 

Such interchange would of itself tend to offset the 
restriction of openings for initiative and the few 
modes of expression for the vitality latent in every 
professional group inherent in a body like the Civil 
Service, which cannot be an autonomous profession 
and is ordered and disciplined from above. The report, 
moreover, recommends that the Corporation should 
consider the possibility of systematizing further its 
methods of appointment of staff, and that, for the 
principal posts carrying salaries of £2,000 or more, 
methods of appointment used by the Civil Service, 
local government and the universities should be 
considered, as well as more use of advertisement and 
external expert advisers. It does not appear from 
this report that the Committee came across any 
evidence of favouritism, nepotism or ‘back-door’ 
entry ; indeed, it considered that the higher staff of 
the Corporation are most zealous in the prevention 
of favouritism. The recommendation that the 
Corporation should provide means for examining 
independently and rapidly any charges of favouritism 
brought to its notice by persons outside indicates 
rather that the Committee appreciates the psycho- 
logical importance of satisfying both the public and 
the employees of the Corporation that there are no 
grounds for any suspicions of partiality; for such 
suspicions, as a recent Acton Society Trust paper 
insists, must be removed in the interests at least of 
efficiency. While the political motive is unlikely to 
have the same force here as elsewhere, the experience 
of the relations between the Corporation and the staff 
representative bodies suggests that something here, 
also, would be gained by examining the motives 
underlying the desire for promotion and the possi 
bility of meeting those motives by other means, such 
as prestige or efficiency increments, rather than 
genuine promotion. 

The question of staff representation was strongly 
argued before the Committee, and the Committee 
recognizes that the strength of the Corporation's 
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case for recognizing its Staff Association lies jn 
assertion of the unique character of the broadcasting 
service. But this form of negotiation can be better 
only if it is one freely preferred by the bulk of the 
employees themselves and, as the Committee com. 
ments, the weakness of the B.B.C. case is that it has 
never put this question of the real wishes of the 
employees te the test. It recommends that the 
Corporation should be prepared to recognize, for 
representation of any substantial class of its em. 
ployees, any organization able to prove that it has a 
membership of at least forty per cent of the total of 
that class in the Corporation’s employ, provided that 
the organization has no ‘closed shop’ policy, is 
prepared to act with any other organization qualified 
in respect of the same class, and that the recognized 
associations are prepared to work together in a joint 
council for different grades. 

The report rightly insists that it is all the more 
incumbent upon the B.B.C., in retaining the monopoly, 
to make it clear to everyone that it will be a fair. 
dealing monopoly, and to win by frankness of 
negotiation more of the confidence of the trade unions 
with which it has to deal. For the same reason the 
governors would do well to invite independent in 
quiry from time to time by an external! authority as a 
safeguard against injustice and favouritism in respect 
of staff and performers alike, and it should also 
reconsider the staff regulation dealing with personal 
activities. 

The reason why an employee of the B.B.C. who is 
in @ position to influence talk, discussion and feature 
programmes, and the choice of performers in them, 
should not himself be publicly associated with any 
political party or with the propagation of contro- 
versial views, is the same as that which precludes 
public assertion of controversial views by any Civil 
servant able to influence policy or colour adminis 
tration. It is not enough for the employee to be, in 
fact, impartial: he must be accepted by the public 
as impartial. The present regulation of the B.B.C. 
covering this, however, is indefensibly wide and 
should be limited to cases where restriction on out- 
side activities appears essential. At present it 
precludes all public activities, whether political or 
not; and apart from the civil rights of the staff 
themselves, its operation tends to encourage the 
responsible staff of the Corporation to become a class 
apart from the world. This is most undesirable from 
the point of view of broadcasting itself, for it is most 
important that responsible officers of the B.B.C 
should be active in the world outside. 

Two members of the Committee, Mr. J. Reeves 
and Dr. Stephen Taylor, while agreeing with the 
tenor of the report on this question, urge that the 
civil rights of the staff call for rather fuller treatment, 
and that the question should be examined in the 
context of a general threat to civil liberties which 
the growth of nationalized industry and of public 
corporations may involve. A great part of the 
liberty of the subject is rendered conditional by 
No. 18 of the B.B.C. Staff Regulations, and the note 
by these two members of the Committee deserves 
eareful study by all who are concerned with the 
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maintenance of freedom of thought, speech, associa- 
tion and worship. They direct attention to the 
confusion of thought which lies behind the assump- 
tions on which such regulations are based, and point 
out that the apparent conflict between impartiality 
at work and partiality after hours is unreal. 

Mr. Reeves and Dr. Taylor have done real service 
in challenging the belief that politics and intellectual 
honesty are incompatible. Politics, in the last analysis, 
is a way of getting things done, or keeping them as 
they are; and the compromise and sacrifice of the 
ideal to the possible demanded of the politician are 
not dishonesty but the honest performance of a 
difficult task. In so far as we treat politics as a dirty 
business which soils the hands of those who touch 
it, we are inviting this to happen and damaging 
democracy at its source. 

It is admitted by Mr. Reeve and Dr. Taylor that 
it is both necessary and right that many citizens 
should be politically impartial in their work. But 
when they are also called upon to pretend to be 
impartial after working hours, and are denied the 
rights of free speech and free association, a new 
tyranny is created which ought to be resisted as 
stoutly as old tyrannies have been resisted in the 
past. Nevertheless, the assertion of the right to civil 
liberty for those whose work demands impartiality 
carries certain implications, and perhaps the most 
valuable feature of Mr. Reeves and Dr. Taylor's 
‘Note’ is the way in which these are emphasized. Few 
of those affected would, in fact, wish to act in any 
other way ; but voluntary self-denial is not the same 
as dictation by outside authority. 

The risk that liberty may degenerate into licence 
or that the impartial services may be weakened or 
damaged must be taken deliberately. All of us, 
whether our work demands partiality or impartiality, 
have to learn to work with those whose views differ 
from our own. We have to learn to judge and be 
judged on the performance of our work only, and 
not on the views we hold or express when that work 
is over. We have to learn to trust people because 
they are trustworthy, and not because their opinions 
and ours happen to coincide. Mr. Reeves and 
Dr. Taylor comment that the objection to employ- 
ing the Communist in a position of trust is not 
that he holds and expresses certain views, but 
that his faith enforces the obligation to break 
faith ; this should be kept in mind in any discussion 
of matters relating to freedom or secrecy of 
information. 

This stout championing of the thesis that, where 
civil liberties are at stake, freedom is more important 
than an occasional abuse of freedom, is not only 
timely but indeed a stimulus to clear thinking over 
the whole range of problems where toleration and 
freedom of thought and utterance are involved. Is 
it too much to hope, moreover, that if the free 
movement of staff into and out of the B.B.C. ad- 
voecated by the Beveridge Committee is secured, the 
public may benefit not only by the broadcasting 
service being kept fresh and widely responsive to the 
trend of thought in the community as a whole, but 
also that the community may be enriched by the 
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continuous flow into varied walks of life of men and 
women who have learnt in the service of the Cor- 
poration how to handle and solve these difficult 
problems of toleration and the reconciliation of 
individual freedom and the public interest ? At the 
least, these sections of the Beveridge Report on 
broadcasting in Great Britain and the papers recently 
issued by the Acton Society Trust should receive 
careful study by all who realize how deeply both the 
advancement of science and the maintenance of 
professional standards are therein involved. 


PARASITISM AND SYMBIOSIS 


Le parasitisme et la symbiose 

Par Prof. Maurice Caullery. (Encyclopédie scien- 
tifique : Bibliothéque de biologie générale.) Deuxiéme 
édition, entiérement remaniée. Pp. 358. (Paris: G. 
Doin et Cie., 1950.) n.p. 


te second edition of this well-known book has 
been delayed, so its author says, by the Second 
World War. He mentions a request that the book 
should be translated into English; and it is to be 
hoped that this will be done, for biology in Great 
Britain needs more books of this kind, books which, 
instead of being texts of medical or veterinary para- 
sitology, deal with the parasitic way of life, not as a 
source of disease, but as a fascinating biological study 
and one which raises fundamental problems. 

The book begins with definitions of commensalism, 
inquinilism and parasitism, which may be criticized 
by some readers, but they initiate an interesting 
discussion of these three modes of life and their 
relationships to one another. Guided by these 
definitions, Prof. Caullery states that parasitism 
may arise from inquinilism or from epizoic or 
epiphytic life, but that it is difficult to define the 
exact point at which parasitism begins. 

The second part of the book deals with parasitism 
only. The author describes the parasitic annelid 
Ichthyotomus sanguinarius, the parasitic lamellibranch 
and gastropod molluscs, and the parasitic crust- 
aceans, helminths and protozoans. Chapters follow on 
the reproductive adaptations of parasitic animals and 
on host-specificity and the routes of entry into the 
host. The discussion of the host’s cellular and other 
reactions includes an interesting section on the ‘cas- 
tration’ of the host by parasitic crustaceans and on 
the production of galls on plants by nematodes, 
mites and insects. The author mentions, but does 
not discuss, the antibodies formed by the host which 
play so important a part in the relationsh‘)s between 
birds and mammals and their parasites, and may 
well have important influences on the lives of species 
parasitic in cold-blooded vertebrate and also inverte- 
brate hosts. 

In the third part of the book Prof. Caullery con- 
siders symbiosis in the animal and plant world. He 
begins with symbiotic associations between animals 
and plants, distinguishing between ectosymbiosis, 
which does not involve the fusion of the partners 
concerned, and endosymbiosis, which involves pene. 
tration of one species by another. ‘The former is 
exemplified by: the associations between termites and 
the ‘fungus-gardens’ which they construct, and by 
ants with similar habits. The latter is exemplified 
by the protozoa and bacteria which live in the 
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alimentary tracts of mammals and the bacteria in 
the alimentary tracts or malpighian tubules of blood- 
sucking insects, ticks and leeches. An interesting 
section discusses the correlation between the lumin- 
osity of certain animals and the activities of bacterie 
which live inside them. A chapter follows on sym- 
biosis between different species of plants, the lichens, 
myxomycetes and the root-nodules of leguminous 
plants being among the examples considered. This 
chapter ends with the conclusion that the instances 
of symbiosis described show that it is not a sharply 
defined conception. Symbiosis is connected by inter- 
mediary grades, with parasitism on one hand and 
commensalism on the other. The lichen, moreover, 
which is the classical example of symbiosis, exhibits, 
not an association reciprocally beneficial to the alga 
and fungus which compose it, but a conflict between 
these two kinds of plant. Prof. Caullery quotes the 
view of Elenkine that the mutualistic conception of 
symbiosis should be abandoned and that we should 
regard symbiosis as a state of unstable equilibrium 
between two organisms which react upon each other 
and respond differently to the external environment. 
Because this environment varies and is not equally 
favourable to both partners, one partner will 
dominate the other. This, says Prof. Caullery, is 
equivalent to N. Bernard’s view that symbiosis 
stands at the frontier of disease. 

These remarks remind one of the modern view that 
Entameba histolytica is, in some ninety per cent of 
human beings in whose large intestines it lives, a 
harmless commensal, although it may, in the other 
ten per cent, do varying degrees of harm, the more 
severe degrees of injury constituting the disease that 
we call amcebic dysentery’. This means that, in 
90 per cent of the people in which £. histolytica is 
found, its relationship to man belongs to the same 
category as does the relationship between the alga 
and fungus that compose a lichen. In the 10 per 
cent of people in which EL. histolytica causes disease, 
the relationship is not essentially different from that 
found in hosts which become resistant to parasites, 
yet the parasites are continually injuring them 
and, because of tiis, are parasites and not 
commensals or symbionts. This view regards the 
infliction of injury by one of the partners in the 
association as the criterion by which we distinguish 
a parasitic type of association. When, however, the 
injury inflicted by the parasite is not great, the con- 
flict between the parasite and its resistant host is 
very near the more stable conflict exemplified by 
the lichen, and the transition from the one to the 
other is easily conceived. Whether symbiosis has 
ever arisen from parasitism in this manner is an 
intriguing hypothesis which could be used to guide 
experimental studies of the physiology of com- 
mensalism, symbiosis and parasitism; and these 
studies could also investigate the reverse process and 
tell us whether parasitism can arise from a symbiotic 
conflict which has escaped its natural controls. 

At all events, it is, as Prof. Caullery says, scarcely 
possible to over-estimate the importance of physio- 
logical studies of these three modes of living. Already 
physiological studies of parasitism are influencing our 
conceptions of the host—parasite relationship, and it 
is likely that they will alter considerably our methods 
of control and treatment of parasitic infections. 

The final chapter of this stimulating book dis- 
cusses and rejects the view that the normal cell is a 
complex of symbionts, whether these be mitochondria, 
symbiotes or other less-tangible units. The author’s 
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general conclusion is that commensalism, symbiosis 
and parasitism are categories created by the human 
mind and that there is no natural distinction between 
them. 

Prof. Caullery has written a valuable biological 
study, full of challenging detail, and has rounded it 
off with a very useful bibliography, twenty-seven 
pages long, which records much literature that would 
be otherwise difficult to find. G. Lapace 
‘ ef. Hoare, C. A., Brit. Med. J., July 29, 238 (1950). 
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PLANT AND ANIMAL PIGMENTS 


Carotenoids 

By Paul Karrer and Ernst Jucker. Translated and 
revised by Ernest A. Braude. Pp. x+384. (New 
York and Amsterdam: Elsevier Publishing (o., 
Inc. ; London : Cleaver-Hume Press, Ltd., 1950.) 65s. 


HIS is a monograph in the truest sense of the 

word. It gives a comprehensive account of the 
chemistry and natural distribution of the class of 
pigments which includes carotene and other polyenes 
of related structure. The foremost workers in this 
field are generally acknowledged to be Karrer, Kuhn 
and Zechmeister. It is difficult for a non-specialist to 
assess the relative importance of their respective 
contributions ; but it seems likely that those of Prof. 
P. Karrer and his collaborators must take first place. 
This emphasizes the authoritative character of the 
present work, of which the original version, in German, 
was reviewed in Nature (163, 619; 1949). English 
versions of German texts are sometimes marred by 
being translated too literally or by the translator's 
imperfect knowledge of the English equivalents of 
the original technical terms. In the present instance 
the authors have been supremely fortunate in their 
translator. In reading the book one is rarely con- 
scious that it is not an original English text, and the 
British conventions in regard to nomenclature and 
terminology have been faithfully observed. The use 
of typically English expressions occasionally leads to 
incongruities, as in the suggestion that prior to the 
extraction of carotenoids the vegetable or animal 
material should be dried ‘in a well-aired room at 
40-45° C.”’. 

References to the original literature are freely 
given. Thus, the chapter on the natural occurrence 
of carotenoids, which gives a systematic survey of 
the plants and animals which have been examined, 
and the pigments which have been isolated from or 
detected in them, is followed by a bibliography of 
479 numbered references, and some of these include 
several citations. A useful feature is the inclusion of 
a footnote to each page indicating where the list of 
references relating to that page is to be found. The 
general production of the book conforms to the high 
standard which one has come to associate with 
Elsevier publications. There are two excellent 
coloured plates showing the crystalline forms of some 
characteristic carotenoids. 

The book is divided into two parts. In the General 
Part are nine chapters dealing with the occurrence 
and biological functions of carotenoids, their dis- 
tribution, isolation and general chemical character- 
istics. The method of treatment in some of these 
chapters is rightly somewhat superficial, the reader 
being referred to the original literature for those 
details which are of interest mainly to the research 
worker in this field. The widespread occurrence of 
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carotenoid pigments is illustrated not only by the 
impressive lists of natural sources but also by the 
fact that up to 1948 no less than eighty natural 
carotenoids had been isolated. Of these, the con- 
stitutions of thirty-five have been completely or 
largely elucidated. It is useful to have collected in 
one chapter the structural formule of all the 
carotenoids for which the structures have been 
determined. The chapter on synthesis begins with 
the sentence: “In spite of many attempts, no total 
synthesis of a natural carotenoid has been achieved 
up to the present time”. It is pleasing to note that 
this is no longer true, for in 1950 three groups of 
workers, one of them led by Prof. Karrer himself, 
have reported the synthesis of §-carotene. 

It may be mentioned that the extensive researches 
on vitamin A and its derivatives are not reviewed, 
presumably because the authors decided to limit the 
scope of the book to include only the true carotenoids. 
There is, however, reference to the relationship of 
vitamin A to the carotenoids with a discussion of the 
structural features necessary for provitamin activity, 
and also to the recently established relationship of 
retinene to vitamin A. 

The Special Part, which forms the larger section, 
is devoted to a detailed treatment of the individual 
carotenoids and gives accounts of the history of 
investigations on each, with details of its occurrence 
and isolation, its physical and chemical character- 
istics, its principal derivatives, and an outline of the 
structural investigations. One chapter deals with 
hydrocarbons (for example, lycopene and the carot- 
enes), another with carotenoids with hydroxy! 
groups (for example, zeaxanthin and xanthophyll), 
another with carbonyl compounds such as astacene, 
and vet another with carotenoid acids such as bixin. 
For the research worker, a particularly valuable 
chapter is that which surveys what is known of the 
carotenoids of which the structures have not yet 
been determined. 

This monograph will be indispensable to original 
workers in the field. It will be welcomed by all 
teachers and advanced students of organic chemistry, 
and by others who are interested in the correlation 
of the structures of plant products with the botanical 
W. Coox 
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species in which they occur. J. 


PARTNERSHIPS IN PLANTS 


Mycotrophy in Plants 

Lectures on the Biology of Mycorrhize and related 
Structures. By Dr. Arthur P. Kelly. (Plant Science 
Books, Vol. 22.) Pp. xvi+223. (Waltham, Mass. : 
Chronica Botanica Co.; London: Wm. Dawson and 
Sons, Ltd., 1950.) 4.50 dollars. 


S Dr. Kelly points out, the associations of 

fungi with the tissues of cryptogams, gymno- 
sperms and angiosperms have interested botanists 
for some sixty-five years, at first as curious morpho- 
logical entities to be described and illustrated, later 
as phenomena to be investigated experimentally, 
and finally as structures capable of synthesis. Much 
has been written on these associations under the 
name mycorrhiza, although by no means all these 
associations involve fungi and roots; some concern 
fungi and thalli, others fungi and rhizomes. The 
more non-committal and less restricted term ‘myco- 
trophy’ has been accepted in recent years. 
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As in all fields of active research, so in this field, 
studies have become increasingly specialized, and 
there has existed for some years a demand for a 
comprehensive review of the whole subject to bring 
up to date the earlier review of Rayner (1927). 
Therefore, the publication of Dr. A. P. Kelly’s book 
was awaited with eager anticipation. 

Dr. Kelly has presented his review of the subject 
in the form of a series of twelve lectures dealing in 
succession with ““‘The Rise of Mycotrophic Study”’, 
“The Occurrence of Mycorrhize’’, “The Fungal 
Endophytes”’, ‘‘Fossil Mycorrhiz’’, “Distribution of 
Mycotrophic Plants”, ““Mycotrophic Plants and their 
Environment”, ‘Mycothalli and Mycorrhizomes’”’, 
““Mycodomatia’”’, “‘Structure of Mycorrhize’’, ‘‘Obli- 
gate Symbiosis”, ““Theories of Mycotrophy”’, ““Myco- 
trophic Phagocytosis”. The bibliography of twenty- 
three pages indicates the wide range of literature 
surveyed. 

The book consists of a factual statement of the 
published work relating to mycotrophy, presented 
with a minimum of critical comment. This makes 
the book rather difficult to read with sustained 
interest, and the division of each lecture under 
sectional headings detracts from the presentation of 
a united theme. The omission of the definite article 
on too frequent occasions throughout the text causes 
some irritation. Parentheses, giving the authority 
for a statement, are often so placed that it is impos- 
sible to decide whether the particular author quoted 
is to be credited with the whole or only a part of the 
statement (for example, under Molinia, p. 114), or 
whether some of the comment is made by Dr. Kelly 
himself. 

Presentation of the material as a series of lectures 
is rather unfortunate since it leads to the repetition 
of facts at several points. One wonders whether a 
series of annotated tables might not have conveyed 
the information concerning the occurrence of mycor- 
rhize and the distribution of mycotrophic plants 
with equal, or even greater, clarity than the thirty 
pages devoted to these topics. While it is difficult to 
be certain of the precise status of fungal hyphz 
preserved in fossil plants, and while it is open to 
argument whether many of the reported fungi in 
such plants are partners in a mycotrophic association, 
it is puzzling to understand the relevance of the last 
paragraph of the lecture on ‘‘Fossil Mycorrhize’’ to 
the matters under discussion. This is a quotation 
from Wolf and Wolf on the vexed question of the 
relationship of the fungi and the alge. The lecture 
on ““Mycodomatia” brings together, under generic 
and family headings, a miscellaneous collection of 
information which does not always appear to be 
apposite to the topic under discussion. For example, 
no established association may even be claimed : 
‘‘According to Dufrenoy (1922), swellings are found 
on axes of young Eucalyptus plants, of which the 
origin is unknown’’. Such statements as “The 
nodules of P. [Podocarpus] chinensis and P. nubigena 
are occupied by a fungus (Schaede, 1943) which is 
considered a harmless parasite since it has so slight 
a connection with the soil; but the arbuscular 
structure is markedly developed”’ leave the reader 
with a very confused idea of the state of the 
association. 

The book is a useful work of reference to the very 
scattered literature on the mycotrophic habit, and 
the discovered facts are concisely presented; but 
one would have desired from Dr. Kelly a more 
personal and critical interpretation of these facts. 
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Some of the literature published during, and sub- 
sequent to, the Second World War has been noted 
in the introduction: this cannot easily have been 
overcome; but a final chapter placing the latest 
studies in relation to their background would have 
been an advantage. While one agrees with the 
author’s view that less speculation and more factual 
work on mycotrophy is required, one cannot help 
laying down the book with some disappointment 
that a connected account of this very important and 
widespread phenomenon has scarcely been achieved. 
Research workers will find much information within 
the covers; but it is scarcely a book to be recom- 
mended to students. 

The format of the work maintains the high standard 
set by the publishers in their previous volumes ; but 
it is suggested that reference to the figures and plates 
in the body of the text would be a decided advantage. 

CHARLES G. C. CHESTERS 


X-RAY STUDIES ON 
POLYMORPHISM 


X-Ray Studies on Polymorphism 
Being a Collection of Papers concerning Submicro- 
scopic Twinning in Crystals, with Appendices. By 
Prof. T. Ito, in collaboration with R. Sadanaga and 
Y. Takeuchi. Pp. vii+231. (Tokyo: Maruzen Co., 
Ltd., 1950.) 10 dollars. 

HIS book represents work done by Prof. T. Ito 

and his colleagues during the War period of 
isolation from scientific work in other countries. It 
starts off from the author’s theory of polymorphism 
due to twinning, which covers also his concept of 
twinned space-groups. The author then presents 
new crystal-structure work on certain mineral groups 
in order to demonstrate the applicability of his 
theory. The groups studied comprise the following : 
eu- and epi-didymite, felspars, pyroxenes, amphiboles, 
epidote—zoisite, wollastonite and boléite ; and there 
is also the organic substance TNT. This main part 
of the book covers some 130 pages. 

The appendixes can be divided into two parts. 
The first part, of some fifty pages, contains new 
contributions to the determination of the crystal 
structures of the following minerals: tourmaline, 
kotoite, liévrite (ilvaite), antigorite, ludlamite and 
orpiment. The first of these structures, in particular, 
has been under discussion for a long time, and there 
are still discrepancies between the structure put 
forward here and that published recently by Buerger 
and others. 

The second part of the appendixes, some forty pages, 
is devoted to a full description of the new method 
of indexing powder photographs of an unknown 
substance in the general case (see Prof. Ito’s letter 
in Nature, 164, 755; 1949). It would be true to say 
that, up to the present, it has not been possible to 
index a powder photograph of an unknown substance 
where the symmetry of the specimen is lower than 
orthorhombic. The method put forward by the 
author overcomes the theoretical difficulty, even if 
troubles are met with in practice. The mathematical 
basis was laid by Runge in 1917, and in 1933 Delaunay 
published a method which enabled the smallest unit 
cell to be derived from arbitrarily chosen reciprocal- 
lattice vectors. This does not appear to have been 
followed up at the time. But in the present work the 


March 31, 1951 


author gives a complete study of the method and 
also alternative methods devised by himself. The 
method demands considerable accuracy in the experi- 
mental data, and, as it depends on the entity of 
powder lines, it is very desirable that the errors 
should be uniformly distributed so far as possible, 
For this reason the author in his examples has used 
data obtained by means of focusing cameras. The 
general applicability and convenience in practice of 
this new method can only be tested over a number 
of years ; but the author has now made it available 
for use by crystallographers. N. F. M. Henry 
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TEXT-BOOK OF OPTICS 
Introduction to Theoretical and Experimental 
Optics 
By Prof. Joseph Valasek. Pp. x-+454. (New York: 
John Wiley and Sons, Inc. ; London: Chapman and 
Hall, Ltd., 1949.) 52s. net. 


HIS work is an attempt to provide, in one 

volume of ordinary text-book size, an intro- 
ductory course in all branches of optics at a moder- 
ately advanced level. The idea is undoubtedly a 
sound one. The distinction between the various 
branches of optics as taught to undergraduates has 
been much too rigid in the past, and any attempt to 
bring them together is to be applauded. 

The work is divided into four main parts. The 
first, headed “Geometrical Optics’, is particularly 
valuable for its chapters on the physical limitations 
of optical images and on the brightness of images in 
instruments, both of which subjects are very often 
either neglected altogether, or treated mathematically 
at great length. Here, as in the whole of the book, a 
middle course is kept. The second section—‘‘Physical 
Optics”’—contains, besides the more usual material, 
discussions of the application of electromagnetic 
theory to reflexion from metallic media, refraction 
and dispersion. “Radiation and Spectra” is the 
heading of the third section, and it includes such 
topics as micro-wave absorption, magneto-optics and 
electro-optics, colour measurement and characteristic 
X-ray emission, in addition to the chapters on thermal 
radiation and spectral theory. The fourth section is 
a laboratory manual for an experimental course 
which would normally be complementary to the 
three theoretical sections of the book. 

It is inevitable that in a work of this scope some 
topics do not receive as full a treatment as they 
deserve, and Prof. Valasek himself points this out 
in his introduction. One cannot help feeling, how- 
ever, that in some parts the number of topics men- 
tioned might have been reduced with little loss, and 
the space used for fuller discussions of the more 
physical aspects of the results. 

Large numbers of examples are provided at the 
end of each chapter, and a very useful bibliography 
to assist further study is included at the end. 
Throughout the text references to original papers are 
supplied, particularly with regard to recent work. 

In addition to fulfilling its main purpose—the 
provision of a single text-book covering all branches 
of optics at honours-degree standard—this work will 
prove extremely valuable as a starting point for 
postgraduate students making a special study of 
some branch of optics or using optical techniques in 
some other field. 





‘ 


Mac 
Cye 
Par 
com 
310 
@ op 


F 
acce 
beer 
Dr. 
bala 
on 
desc 
of * 
addi 
chai 
used 
a co 
scar 
spec 
frate 
to d 
rath 
omis 
elect 
TI 
inclu 
imp< 
Tl 
useft 
fact 
editi 
and 
time 
omit 
vent 
macl 


Coll 

Re 
Echa 
Avri 
de | 


15s. 
| 
| 


conti 
in th 
C. C. 
F. A. 
have 
cussi 
exchs 
and v 
They 
detail 
addex 
Bu 
a gen 
in on 
papel 
give 
speci 
subje 
differ 
rise t 
very 
direct 
said — 


—o2ds 


r 
of 








March 3], 1951 


Machines atomiques 

Cyclotron et autres accélérateurs, piles atomiques. 
Par Dr. Maurice E. Nahmias. Edition remaniée et 
complétée de louvrage ‘Le cyclotron’ (1945). Pp. 
310-+-28 plates. (Paris : ditions de la Revue 
d’optique théorique et instrumentale, 1950.) 1200 francs. 


EW books have been written for the relatively 

small public wishing to read at length about 
accelerating machines, and very few indeed have 
been really satisfactory. In “Machines Atomiques”’ 
Dr. M. E. Nahmias has failed to strike a proper 
balance between over-elaboration of technical detail, 
on one hand, and adequate explanation and 
description, on the other. The book is a new edition 
of “Le cyclotron” (1945), slightly modified and with 
additional chapters on the newer machines and on 
chain-reacting piles. About one-half of the space is 
used in @ repetition of the earlier book, and includes 
a considerable amount of technical detail which can 
scarcely be of great interest to any but would-be 
specialists in work with conventional cyclotrons—a 
fraternity which has always been small and is tending 
to diminish. In contrast, the newer accelerators are 
rather sketchily treated, and there are some serious 
omissions—particularly in the treatment of linear 
electron accelerators. 

There are some inaccuracies: a list of cyclotrons 
includes at least two which do not exist, while several 
important installations are not mentioned. 

The book is well illustrated and contains much 
useful information ; but on the whole it is less satis- 
factory than its predecessor. In 1945 the original 
edition gave a reasonable survey of the technology 
and applications of cyclotrons as they were at that 
time; but it would be better, five years later, to 
omit or to prune drastically the chapters on con- 
ventional cyclotrons, to expand the chapters on other 
machines, and especially to expand the bibliography. 

T. G, PICKAVANCE 
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Colloques Internationaux du Centre National de la 
Recherche scientifique, 5 
Echanges isotopiques et structure moléculaire, Paris, 
Avril 1948. Pp. iv+109. (Paris: Centre National 
de la Recherche scientifique, 1949.) 700 francs ; 
15s. 
4 }- IS valuable volume of international discussions 
issued by the Centre National is a collection of 
contributions from some of the best scientific workers 
in this field, of which the names of C. A. Coulson, 
C. C. Evans, M. Haissinsky, G. Hevesy, C. K. Ingold, 
F. A. Paneth and L. Pauling—to give only a few— 
have a familiar ring. As the title indicates, the dis- 
cussions deal mainly with the application of isotopic 
exchange reactions to the study of molecular structure, 
and with other fields more or less related to this topic. 
They have already been reviewed in considerable 
detail (see Nature, 161, 901; 1948) and little can be 
added to this. 
But it may be worth while to direct attention, in 
a general way, to the great advantage of publishing 
in one volume collections of contemporary scientific 
papers on one or two closely related subjects. They 
give the reader who may not necessarily be a 
specialist in this field a much closer insight into the 
subject by showing up both the similarities and 
differences of present-day opinion, and thereby give 
rise to that process of speculative combination which 
very often is the starting point for research in new 
directions. ‘“The sum of the parts is not the whole,” 
said a Chinese philosopher 2,500 years ago; and 
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indeed, as is recognized in the increasing popularity 
of international discussions on well-defined fields of 
science, the value attributed to a symposium as a 
whole exceeds that of the sum of similar papers 
printed in different journals at different times. 

E. GLUECKAUF 


Counting Tubes 

Theory and Applications. By Dr. 8. C. Curran and 
Dr. J. D. Craggs. (Laboratory Technique Mono- 
graph.) Pp. xi+258. (London: Butterworths 
Scientific Publications, Ltd., 1949.) 35s. 


ADIOACTIVE measurements are finding ever- 

widening fields of application, and the counting 
tube, particularly the Geiger counter, has become 
an article of almost household utility. Parallel 
with this, recent years have brought many contri- 
butions to the understanding of the mechanism of 
action of counting tubes, and a need was therefore 
felt for an authoritative book on the theory and 
applications of detecting devices for the general 
reader who is unable to follow the numerous papers 
on the subject in periodicals. 

Among the several monographs which have 
appeared recently, this book by Drs. S. C. Curran 
and J. D. Craggs comes perhaps nearest to meeting 
this need, although its emphasis is definitely on the 
theoretical aspect. The main subject is the Geiger— 
Miiller counter, which is treated thoroughly, begin- 
ning with a general introduction on the theory of 
discharges and ionization in gases, and leading to a 
detailed theory of ‘slow’ and ‘fast’ counters. The 
associated electrical circuits and the efficiency of 
counters are also extensively discussed. The actual 
construction of counters is dealt with in one chapter ; 
but a large part of the book is devoted to their uses, 
both for scientific research and in technical appli- 
cations. 

The main shortcoming is the sketchy treatment of 
scintillation counters, which are developing very 
rapidly and are beginning to replace the Geiger 
counters; but this is scarcely the authors’ fault, 
since the book was written some time ago. A 
second edition of this valuable book should remedy 
this, and also the few minor but irritating misprints. 

J. RoTBLaT 


Identification of Snakes of the Gold Coast 

By Frank Leeson. (Published on behalf of the 
Government of the Gold Coast.) Pp. x+142+33 
plates. (London: Crown Agents for the Colonies, 
1950.) 18s. net. 


HIS guide to the snakes of the Gold Coast and 

its nearby territories has been published on 
behalf of the Government of the Gold Coast with the 
object of helping resident collectors and medical 
officers to determine poisonous species. The descrip- 
tions are based mainly on preserved material in the 
Medical Research Institute at Korle-Bu, Accra, and 
Achimota College. 

Special attention is directed to the identification 
of snakes by the use of plates and scales, and “‘specific 
lepidosis’’ is suramarized in a series of indexes. It is 
doubtful whether these tables could be followed by 
anyone without an expert knowledge of the subject, 
and in any event they are so artificial that snakes 
not only of different genera, but also of different 
families, are brought into the same sections. The 
author states that coloration and colour patterns 
have lost status in the specific sense, and yet provides 
numerous plates with crude illustrations of the heads 
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of snakes or highly magnified scales, which are repro- 
duced in astonishingly inaccurate colours. These and 
the highly magnified black-and-white drawings of 
scales and photographs of chopped-off pieces of dead 
snakes might have been replaced with advantage by 
a few good photographs of snakes and drawings on 
a somewhat smaller scale. 

The book contains scarcely any references to the 
habitats of the snakes, and as a result one is apt to 
get a very misleading idea of the prevalence of 
certain species. Moreover, a knowledge of the habitat 
is often an aid to the identification of species, as, for 
example, in distinguishing such similar snakes as the 
black form of the boomslang and the adult of Thrasops 
occidentalis. 

It is regrettable that so much expense and trouble 
should have been devoted to a work of this nature, 
when Angel’s ‘Les serpents de |’Afrique occidentale” 
was available, and still more so since the recent 
publication of A. Villiers’s “Les serpents de |’OQuest 
Africaine”’. E. HINDLE 


The Birds of the North Kent Marshes 

By E. H. Gillham and R. C. Homes. Pp. 320+-23 
plates. (London and Glasgow: Wm. Collins, Sons 
and Co., Ltd., 1950.) 12s. 6d. net. 


HIS book is a painstaking survey of the birds of 

the north Kent coastal area, the district from 
Gravesend to the mouth of the River Medway and 
running inland to Rochester, Gillingham and Sitting- 
bourne. The marshes of the Thames Estuary are 
ornithologically of considerable interest, not only by 
reason of their resident birds but also because of 
their migrant visitors. The authors devote a chapter 
to the discussion of migration as it may be observed 
on these marshes, remarking that the spring move- 
ments are not so conspicuous as those of autumn, 
which begin in late summer—for example, by the 
middle of July the flocks of curlews have reached full 
strength. The authors note that August sees the 
peak of the movement for a number of species. Many 
flight lines seem to intersect here, birds, probably from 
the Continent of Europe, being seen flying up the 
Thames, no doubt soon to cut across land to the south 
coast, while other parties are seen flying from north 
to south. 

The contents of this book are divided into two 
parts: in the first the history and physiography of 
the marshes, the various bird communities and 
migration are dealt with ; and in the second part a 
systematic list is given in which the birds of north 
Kent are dealt with individually. With the exception 
of one or two maps, the illustrations are from photo- 
graphs and are fine examples of the work of the bird 
photographer. This book is to be commended to the 
attention of both those interested in general ornith- 
ology and those specializing in the bird life of the 
Thames Estuary. Frances Pitt 


John Constable’s Clouds 
By Kurt Badt. Translated from the German by 
Stanley Godman. Pp. ix+102+8 plates. (London : 
Routledge and Kegan Paul, Ltd., 1950.) 12s. 6d. 
net. 
HIS is more of a philosophical than a meteor- 
ological treatise. The author is mainly concerned 
to demonstrate the influence upon John Constable 
and, incidentally, also upon Goethe, of Luke Howard’s 
system of cloud classification. There have been other 
great cloud painters such as Turner and Ruisdael ; 
but Constable’s work rests on a knowledge of 
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Howard’s system and it is this which makes the 
dynamical quality of his cloud studies, so suggestive 
of rapid change, highly interesting to meteorologists, 
This is surely a striking example of the aid which 
science can render art. 

The author then goes on to discuss the parallelism 
and divergencies between the outlook upon Nature 
of Constable and Wordsworth. Both the painter and 
the poet belonged to the Romantics, who sought a 
fresh interpretation of natural beauty in direct 
observation. But, whereas Constable seems to have 
remained content with external Nature, to the study 
of which he resorted to escape from the harassing 
affairs of men, Wordsworth was led through external 
Nature to man as part of Nature. 

There can be no doubt that the author establishes 
his main thesis; but he could have made the book 
more pleasing by introducing himself to his readers 
with some kind of preface or introductory note. 

L. C. W. Bonactrna 
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Papers of the British School at Rome 
Vol. 17 (New Series, Vol. 4), 1949. Pp. viii+183 
17 plates. (London: British School at Rome, 1949.) 
n.p. 

HIS volume maintains the high level to be 

expected from the British School at Rome. 
More than ever is it essential to keep that balance 
between thought and action which archeological 
work rightly involves. The value of a ‘dig’ can be 
assessed by the man of science not only as evidence, 
but as the visible revelation of the standard which, 
at a given period, technique had attained. In con- 
sequence, too, problems of conservation arise. 

Two instances, culled from the impressive erudition 
of these pages, are perhaps apt illustrations. One is 
the deposit of Bucchero ware found near Ardea 
(Latium) during military operations in 1949. The 
clay of these vessels is a dark grey, with mica in- 
clusions, originally covered with a glossy black. 
Inside, however, this coat is continued downwards to 
rather more than one-tenth of the height, and is 
thought to have been peptized, thus accounting for 
the sheen and darker tone. 

The second example concerns the prominent place 
assigned to early Christian ivory rather than to 
sculpture as a basis for views about the survival of 
Hellenism in Alexandria. The broad conclusion 
seems to be that sculptors active in Egypt around 
the fifth and sixth centuries were more strongly 
influenced by classical ivories than by Coptic styles. 

F. I. G. Rawiis 


Colloques Internationaux du Centre National de la 
Recherche scientifique, 18 

La liaison chimique, Paris, 12-16 Avril 1948. Pp. 
v+243. (Paris: Centre National de la Recherche 
scientifique ; London: H. K. Lewis and Co., Ltd., 
1950.) 2,200 francs; 49s. 

HIS volume contains papers, accompanied b) 

discussions, by severai authorities on different 
aspects of the modern theery of the chemical bond. 
Each article includes a list of references to literature. 
Although this type of publication tends to be rather 
chaotic and lacking in the coherence one expects in 
a treatise, it serves a useful purpose, and in this case 
it brings together much information which would not 
otherwise be easily assembled. The papers are, almost 
without exception, highly mathematical, and readers 
without the necessary mathematical equipment will 
not find them very intelligible. 
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DECAY OF V-PARTICLES 
By R. ARMENTEROS, K. H. BARKER, C. C. BUTLER, A. CACHON and A. H. CHAPMAN 


Physical Laboratories, University of Manchester 


N 1947, Rochester and Butler’, using a Wilson 

cloud chamber in a magnetic field, observed two 
V-shaped tracks associated with high-energy pene- 
trating showers. The first event consisted of two 
tracks at Minimum ionization starting from a point 
in the gas, and the angle of the resulting fork was 
67°. The second event consisted of a minimum 
ionization track, which was apparently scattered 
through 20° in the gas of the ehamber, but no recoil 
track was produced. The two events were interpreted 
respectively as the spontaneous decay of a neutral 
and of a charged particle, each with a minimum 
mass of about 1,000 mg. 

From 1947 to 1949, Butler e¢ al.* and Barker and 
Butler? operated the same cloud chamber at sea- 
level, but no additional V-shaped tracks were 
observed. Anderson and his colleagues‘, using a 
similar apparatus, both at sea-level and at an 
altitude of 3,200 m., found thirty-four examples of 
the V-shaped tracks, thirty neutral and four charged. 
They concluded that the interpretation suggested by 
Rochester and Butler was correct. After consultation 
with Prof. Carl Anderson, Prof. P. M. 8S. Blackett has 
suggested that the particles responsible for the 
V-shaped tracks should provisionally be called 
‘V-particles’, so postponing a more precise nomen- 
clature until further knowledge of their properties 
is available. 

The original cloud chamber and electromagnet 
used by Rochester and Butler have been re-..ssembled 
at the Observatoire du Pic-du-Midi de Bagnéres-de- 
Bigorre (2,867 m.) in the Pyrenees. During the first 
six months of running the apparatus (that is, up to 
January 15, 1951), forty-three V -tracks were observed, 
of which thirty-six were neutral decays and seven 
charged decays. No decay processes involving three 
charged secondaries were found. In the present 
article some of the main features of these new results 
will be described. 

The cloud chamber was operated in a field of 
7,000 gauss and triggered by a set of Geiger counters 
sensitive to showers of particles. The maximum 
detectable momentum was found to be 8 x 10* eV./c 
for tracks of at least 6 cm. length. A total of 7,500 
photographs has been obtained, but not all can be 
identified as penetrating showers. We define’ the 
term ‘penetrating shower’ for the Pic-du-Midi photo- 
graphs as one in which two or more contemporary 
particles penetrate a 2-2-cm. lead plate in the chamber 
without multiplication, or alternatively one in which 
there is one penetrating particle and one or more 
heavily-ionizing particles. Most of the V-tracks are 
associated with identified penetrating showers. 

The results obtained on the Pic-du-Midi are com- 
pared with all the sea-level results in Table 1, and a 
preliminary discussion of the V-tracks follows. 


Table 1. Experimental Results 


Sea-level Pic-du-Midi Pic-du-Midi 
(using 3-4-cm. (using 2-2-cm. (no lead 
lead plate) lead plate) plate) 
Duration of experiment 2 years 4 months 2 months 
No of penetrating showers 164 600 -- 
No. of penetrating particles 240 1,500 _ 


No. of neutral V-tracks 1 22 14 
No. of charged V-tracks 1 - 4 8 


There are a number of well-known processes which, 
under special conditions, may appear on the photo- 
graphs as V-shaped tracks; for example, (a) certain 
types of nuclear interactions and scatterings in the 
gas, and (b) the decay of the m-meson and the 
-meson. 

Events of type (a) are expected to be more numerous 
in the lead plate than in the gas by a factor of about 
400. In fact, very few wide-angle pairs from the 
plate and only 120 scatterings in the plate of greater 
than 5° have been observed. We have observed, 
however, four stars in the gas and 150 nuclear inter- 
actions in the plate. Many events of the latter type 
do not produce visible prongs owing to absorption in 
the lead; correcting for this loss of events, we 
estimate the actual number of stars in the plate to 
be about 350. The observed ratio of stars in the gas 
to stars in the plate is therefore about 1 : 90, instead 
of the expected ratio of 1: 400. We conclude that 
the number of observed stars in the gas is already 
large by comparison with the predicted number, and 
consequently it is scarcely possible to explain an 
additional 26 V-events as stars in the gas. This 
conclusion is supported by making an estimate of 
the flux of nuclear interacting particles through the 
chamber. From this flux, we predict the occurrence 
of about three stars in the gas; moreover, these 
stars would have much lower energies than the 
observed JV-tracks. Nuclear interacting particles, 
with momenta greater than 10° eV./c, can produce 
stars in the plate which are usually visible in the 
chamber. If we make an estimate of the flux of 
these particles, then the predicted number of inter- 
actions in the plate is about 200, in agreement with 
the observed number. 

Two of the charged )-tracks can be explained as 
events of type (6); one is a  —u decay and one a 
2 —e decay. 

We conclude that not more than 10 per cent of the 
observed V-tracks can be explained by well-known 
processes, and the rest must therefore be explained 
by the spontaneous decay of V -particles. 

Whenever possible, momentum measurements and 
ionization estimates have been made of the products 
of V-particle decays, and, using the techniques 
described by Butler et al.*, some of the particles have 
been identified as protons and mesons with con- 
siderable certainty. The measurements on the 
secondaries of neutral V-decays are the most 
numerous and are summarized in Table 2. 


Table 2. Nature of Neutral V-particle Secondaries 
Positive particles Negative particles 


Identified protons 4 Identified mesons (2 or 4) 3 
Particles at minimum ioniza- Particles with less than the 
tion with lese than the proton mass 18 


proton mass (momenta 
<7*x 10* eV./e) 3 

Particles which could be pro- 
tons or mesons (momenta 
>7 x 10° eV./e) 1 

Particles which could be pro- 
tons if the upper limit of 
the momentum range is 
correct 


Particles which could be 
protons or mesons 8 
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Fig. 1 Fig. 


‘Four of the secondary particles of uncharged 
V-decays are observed to penetrate the lead plate 
without interaction, and one is scattered through 
15°; this is probably a nuclear scattering. In 
addition, one positive particle is catastrophically 
absorbed in the plate. Since no electron cascades 
have been produced in the plate, we conclude, 
tentatively, that the secondaries consist of protons 
and mesons. 

No neutral V-event has been found on which both 
secondaries can be identified. Anderson et al.* found 
one example of an identifiable meson; the four 
protons in Table 2 appear to be the first identified in 
the cloud chamber as secondaries of neutral V-par- 
ticles. Two of these protons are shown in Figs. 1 
and 2. In each case the negative particle is approx- 
imately at minimum ionization and has momentum 
about 10* eV./c; they must therefore be mesons, 
probably =-mesons. Anderson et al. find that in 
twelve cases the origin of the main nuclear inter- 
action lies in the plane of the V-track; therefore 
they conclude that the decay scheme involves only 
two secondary particles. If this conclusion is correct, 
we can analyse the data obtained from the four cases 
with proton secondaries according to the decay 
scheme : 

V° +pt+nx. (1) 
The results are given in Table 3. 
Table 3 
Masses of Four Neutral V-particles giving Proton Secondaries 


Pig. 1 Fig. 2 Not illus- Not illus- 
trated trated 
Momenta (x 10* eV./c) 
Positive track (1) 21+02 62+0°7 38+0°%6 rw 
Negative track (2) 2-5 15401 15201 1220°1 
Estimated ionization of 
track (1)(x minimum) 10-15 3-4 4-6 3-4 
Calculated ionization for 
a proton, assuming 
measured momentum 
(x minimum) 12 3 5 3 
Angle of fork (deg.) 31 50°5 76 50 
Mass of V°-particle 
(x me) 2,400+150 2,180420 2,220420 ~2,200 


The average of the four maas values is 2,250 me. 


Many of the remaining neutral V-tracks may also 
be explained by employing decay scheme (1). Con- 
sideration of the dynamics of this decay scheme 
shows that, in general, the mesons will huve lower 
momenta than the protons. This is observed in many 
cases, as can be seen from Table 2, since the number 
of identified negative mesons is much larger than 
the number of positive mesons. 

Hopper and Biswas* have observed an unusual 
two-pronged star in a photographic emulsion exposed 
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70,000 ft. This event occurred 
close to, but not coplanar with, a 
very large star, and consists of an 
identified proton and a particle 
at minimum ionization with a 
momentum of 329 MeV./c, which 
may have been a meson or an elec- 
tron. Hopper and Biswas consider 
the fork to arise from the decay of a 
neutral V-particle and, using decay 
scheme (1), find the mass to be 
(2,370 + 60) m,. They also conclude 
that the event is a two-particle de 
cay, which is not associated with 
the large star. If it is associated 
with the star, there must be at least 


> 


: one neutral secondary particle as 
well as the proton and meson. 
A possible alternative explanation to the on 
adopted by Hopper and Biswas is that the fork may 
be due to a nuclear collision of the type : 


n+n—+pt+n-+n, (2 
in which a neutron makes a glancing cOllision with a 
large nucleus. It is interesting to consider whether 
our four events with proton secondaries observed in 
the chamber could be explained as nuclear collisions 
of the above type. For this to be possible the 
estimated flux of neutrons must be appreciably in 
error; however, we have already shown that our 
estimate is in agreement with the observed number 
of interactions in the lead plate. In order to reach a 
definite conclusion about the event in the photo- 
graphic emulsion, a complete analysis of two-pronged 
stars would have to be made. 

Three of the positive secondary particles from 
neutral V-particle decays cannot be protons and are 
likely to be mesons. Unfortunately, the corresponding 
negative particles cannot be identified. Since the 
existence of the negative proton has not yet been 
established, we suggest, provisionally, that these 
negative particles may also be mesons. The decay 
scheme may be of the type : 


V° + xt + 2-. (3 


The neutral V-particle found by Rochester and 
Butler' may be of this type. A reconsideration of 
the measurements on their positive particle, which is 
at minimum ionization, shows that the momentum 
is within the range (2-3) x 10® eV./c, and so is 
unlikely to be a proton. The negative track is short 
and it is difficult to assess an upper limit for its 
momentum. If the V-particle originated in the main 
interaction, then the geometry of the two-particl 
decay requires the momentum of the negative partic! 
to be about 16° eV./c. Using these values, the mass 
of the neutral V-particle is within the range (1,000 
1,400) meg. 

The second event with a low-momentum positiv: 
particle is shown in Fig. 3. The apex of the V-track 
is close to the edge of the chamber (near A) and lies 
behind the heavily-ionizing proton (track 3). The 
angle of the fork is 37-5°. The positive particle 
(track 1) has a momentum of 2-0 x 10* eV./c. It 
may be compared with track (3), which is a proton 
of momentum 2-2 x 10* eV./c. The negative particle 
(track 2) is close to the edge of the chamber, where 
distortions are often severe. Its moraentum is prob- 
ably greater than 10° eV./c. If the measured 
momentum values are used and both particles are 


to cosmic rays at an altitude of 
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mesons, the mass of the neutral 
|'-particle is about 950 me. 

The third event of the same type 
consists of a positive particle at 
minimum ionization with momen- 
tum 1-5 xX 10% eV./e and a short 
unmeasurable negative particle. 

We conclude that the photo- 
vraphs provide strong evidence for 
the existence of two types of un- 
stable neutral particles, one of 
greater and one of less than the 
proton mass, probably decaying 
according to schemes (1) and (3). 
Chis conclusion can only be avoided 
by assuming the existence of the 
negative proton. 

The data on the charged |} 
decays are very meagre, but some 
provisional conclusions and a detailed discussion 
if one event will be given. Six charged V-tracks 
ire due to the decay of new unstable particles, 
but measurements can be made only on four of 
the events. The four charged secondary tracks 
can be measured; one is positive and could be 
a proton, and three are negative and are probably 
mesons. The tracks of three of the unstable particles 
are too short for measurement, but one negative 
particle traversed the top half of the chamber and 
decayed below the plate, producing a meson and a 
neutral particle, which afterwards decayed, forming a 
neutral V-track. This event will be described in 
detail in a later paper; provisionally, we conclude 
that the neutral particle from this charged decay 
may be a neutral V-particle. 

One of the charged V-particles decayed when 
travelling slowly in the chamber; it is shown in 
Fig. 4. A high-energy nuclear interaction occurred 
in the plate and a short heavy track (1) was produced, 
the ionization of which is more than four times mini- 
mum. Thus the velocity of the initial particle must 
be less than 0-45 cc. The single charged decay product 
track 2, on right) is at minimum ionization. The 
decay point is not seen easily on a single photograph 
wing to the presence of many other tracks, but is 
clearly visible stereoscopically. Track (2) has a 
momentum of —(1-4 + 0-1) 10° eV./c; it makes 
an angle of 100° with track (1) and is probably a 
negative m- or z-meson. The decay process cannot be 
either a ~ — uw decay or a uw — e decay. The unknown 
neutral particle may be a V°-particle, a neutron or a 
m®-meson. The mass is found by assuming the 
decaying particle to have the maximum momentum 
consistent with the observed specific ionization. The 
results of these calculations are shown in Table 4. 
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Table 4. Mass of the Charged V-partick 


Assumed Assumed 
charged secondary neutral secondary Mass ( x me) 
a V® (2,300 me) 2 750 
n V® (800 me) 1,300 
n~ n° 2,350 
x o® 920 
x a 820 


A more detailed discussion of the measurements 
on all the V-tracks will be published in due course ; 
meanwhile, we can summarize the main results of the 
present investigations as follows. 

(a) The occurrence of V-tracks in the chamber has 
again been confirmed. 

(6) Probably not more than 10 per cent of the 
V-tracks can be explained by processes other than 
the spontaneous decay of new unstable particles. 
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(c) Momentum measurements on fifty-four second- 
ary particles from neutral V-decays have been made 
and, together with ionization estimates, make it 
possible to identify with certainty both protons and 
mesons. 

(qd) Assuming that only two particles are produced 
by the neutral decays, two schemes are suggested 
to explain the photographs: V® — p+ + x-, with 
the V® mass in the range (2,000-2,500) x m; 
V° +xt++2n-, with the V® mass about 1,000 m,. 
The relative frequency of these two processes will be 
discussed in a later paper, but the evidence is already 
strong for the existence of two types of V°-particle. 

(e) Six charged decays have been observed, but 
no definite conclusions have been reached about the 
mass of the charged V -particles. 

We wish to thank Prof. P. M. S. Blackett for his 
great interest and help in this work and for the 
excellent laboratory facilities he has given us. We 
are also much indebted to Prof. J. Résch, director 
of the Observatoire du Pic-du-Midi de Bagnéres-de- 
Bigorre, who gave permission for, and carried out 
with extreme efficiency, the installation of the 11-ton 
magnet in the mountain observatory. In addition, 
Prof. Résch and his staff have been of the greatest 
assistance during the running of the apparatus. 
Our thanks are due to the Nuffield Trustees and 
the Department of Scientific and Industrial Research 
for financial assistance. We also wish to thank 
Dr. G. D. Rochester and Dr. J. G. Wilson for many 
helpful discussions. 
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PHYLOGENY IN RELATION TO 
CLASSIFICATION 


ae Systematics Association held a discussion 
on “Phylogeny in Relation to Classification” in 
the rooms of the Linnean Society on December 14. 
Prof. Alan Boyden, of Rutgers University, opened 
the discussion after being welcomed to Great Britain 
by Capt. C. Diver from the chair. 

Prof. Boyden said that the new systematics is in 
danger of losing its perspective. The tendency to 
identify systematics with phylogeny, which began 


” 


after the publication of Darwin’s “Origin of Species’, 
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has developed into the present attempt to identify 
systematics with the detail of genetical and evolu- 
tionary mechanisms. This attempt is well exemplified 
in Huxley's statement that, “Fundamentally, the 
problem of systematics, regarded as a branch of 
general biology, is that of detecting evolution at 
work”. It is also to be found in the current definitions 
of species such as those given by Dobzhansky or 
Mayr, which define species as stages in evolution or 
as interbreeding populations, but make no reference 
to kinds of organisms. 

Of the two, taxonomy and phylogeny, so Prof. 
Boyden continued, it is taxonomy which is the more 
universal and significant sector of biology, for several 
reasons. The inadequacy of the fossil record for most 
groups of organisms, and the slow rates of even 
“explosive evolution’, mean that taxonomists will, 
at any time, be more largely concerned with the 
collecting, describing, naming and comparing of the 
results of a thousand million years of evolution than 
with the witnessing of the production of new species 
or the tracing of the ancestry of old species. Further- 
more, the grand object of classification everywhere 
is the same, namely, to put essentially like things 
together and to separate unlike things. No other 
basis for a classification of organisms will enable the 
human mind to deal effectively with a million or 
more species of animals. Whether the fossil record 
is adequate to make a plausible phylogeny possible, 
or whether there are no fossils known, all animals 
must be classified. Taxonomy, “the science of 
arranging the myriad forms of life’’, must be universal. 

Mr. E. J. H. Corner began his contribution by 
emphasizing the significant difference between arti- 
ficial classification by contrast and natural classi- 
fication by affinity. The former, providing the easier 
means of identification, prevails in floristic works 
and seemed to him to be the basis of J. C. Willis’s 
recent attack on phylogenetic morphology (“The 
Birth and Spread of Plants’’, 1949). Natural classi- 
fications, which it is the endeavour of world mono- 
graphs to present, reveal the gradations in structure 
which orthodox phylogeny would expect and do not 
support Willis’s contention of evolution by divergent 
dichotomous mutation. Mr. Corner believes firmly 
in the morphological method of phylogeny, so long 
as it is supported by fundamental microscopical 
analysis, and he cited, as examples, Pwonia and the 
Leguminose, in particular, and the seed structure of 
Angiosperms in general. Mr. Corner then went on to 
explain why he considers that the evolution of 
Angiosperms has been the evolution of tropical 
dicotyledonous rain-forest, beginning with mega- 
phyllous pachycaul plants of low stature and ending 
with highly specialized leptocaul trees of vast stature. 
Thus, the evolutionary environment of Angiosperms 
appears to have been created by themselves in ever- 
increasing complexity as the forest canopy was 
elevated. 

In the general discussion which followed, Dr. W. B. 
Turrill expressed the view that phylogeny, so far as 
plants are concerned, is largely a matter of specula- 
tion. There is a great need for relevant data based 
on fossils. In the living Angiosperms there is evidence 
of reticulate relationships, whereas phylogenetical 
relationships, if they are known, will be linear. He 
was sceptical of the value of phylogeny in classi- 
fication, although he welcomed phylogenetical 
speculation as a stimulus to research. Dr. B. P. 
Uvarov was another sceptic, doubting whether we 
should ever have adequate knowledge on which to 
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base phylogenetical trees. Zoologists, he said, are 
expected to speculate on the phylogeny of their 
groups ; but it might be better to keep to classification, 
Dr. Errol White, taking up the challenge, suggested 
that no paleozoologist would publish a classification 
that was not based on phylogeny, even if part of it 
was speculation. There is considerable evidence 
bearing on the origin of most groups of fishes, 
although the various lines of Teleosts appeared very 
quickly ; and their immediate ancestors are not in 
many cases easy to identify. In spite of this, the 
picture is becoming much clearer, and Dr. White said 
that he regarded Dr. Turrill’s antipathy as a case of 
special pleading. 

Mr. P. C. Sylvester-Bradley said that phylo- 
genetical lineages must be speculative in the absence 
of fossil evidence. Most palwontologists would agree 
that, even when the best fossil evidence is available, 
all but the smallest steps of a lineage are to some 
extent speculative. But one thing at least is becoming 
clearer : the more we learn of invertebrate phylogeny, 
the more widespread do we find the phenomenon of 
parallel evolution. Specialists in all invertebrate 
fossil groups are constantly discovering ‘homeo- 
morphs’—groups which, once regarded as mono- 
phyletic, are now put forward as polyphyletic. New 
classifications are often based on such discoveries and 
hypotheses. The effect is sometimes catastrophic. 
Thus, Salfeld’s theory of “iterative evolution” in the 
ammonites, if adopted in their classification, would 
“bid fair to defeat most of the objects of nomen- 
clature’'. It is not surprising, therefore, to find that 
there is in certain quarters a strong and growing 
feeling of reaction against a classification that is 
entirely governed by phylogeny*. It seems that some 
compromise must be found between the needs of a 
classification which aims at recording the course of 
evolution and one which aims at grouping together 
forms of like morphology. 

The suggestion was made by Dr. O. W. Richards 
that the work of the taxonomist is to discover the 
essential characters of organisms. What is this, he 
said, but an attempt to find their position on a 
phylogenetic tree ? It is often difficult to decide the 
limits of species without introducing evolutionary 
ideas into the definition of species. Whether or not 
Dr. Uvarov’s scepticism is justified, phylogenetical 
ideas stimulate the search for further morphological 
details and one’s outlook often affects what one sees 
or overlooks. 

In spite of Dr. Turrill’s agnosticism, Mr. B. L. 
Burtt considered that phylogeny has a part to play 
in plant taxonomy. In the larger groups, relation- 
ships appear to be reticulate, and in practice char- 
acters are weighted in accordance with presumed 
phylogenetical relationships in order to devise any 
system of classification at all. 

Mr. H. W. Parker considered that any attempt to 
make a classification without a motive is a waste of 
time. Phylogeny, in expressing what we think has 
taken place, supplies a motive. It is doubtful whether, 
in the end, there would be much difference between 
classifications based upon the correlation of the 
greatest- number of characters and phylogenetical 
classifications. Characters by which groups differ are 
readily picked out, but it is difficult to assess the far 
greater number held in common except in a phylo- 
genetical system. 

Dr. R. Melville agreed with Mr. Corner on the 
divergence between the Leguminose and Rosacex, 
but referred to paleobotanical and physiological 
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evidence for the derivation of the compound pinnate 
leaf, prevalent in the Leguminosex, from comparable 
Pteridosperm leaves. Then the legume may have 
been derived from a terminal leaflet, and other floral 
members from successive leaflets along a pinnule. 
Some of the complex inflorescences in this family 
correspond with a compound leaf, itself evolved from 
a branch system. Dr. Melville said that he differed 
in believing that Angiosperms are derived mainly 
from herbaceous ancestors, basing this opinion on 
the fact that the paleobotanical record consists 
predominantly of woody plants ; yet, so far, no fossils 
have been discovered that throw light on this problem. 
In summing up, both Mr. Corner and Prof. Boyden 
further stressed difficulties in the way of arriving at 
a phylogenetical classification. Mr. Corner said it is 
not easy to decide what is primitive and what is 
advanced, simple organisms, such as Wolffia, being 
often not primitive but extreme examples of special- 
ization and reduction; and Prof. Boyden pointed 
out that the blood cells and other cells of the body 
differ from one another, though they have the same 
phylogeny and carry the same genes. 
‘ Arkell, W. J., Sei. Progress, 147, 407 (1949). 
* Weller, J. M., J. Paleont., 23, 680 (1949). 


INTERNATIONAL COMMISSION 
ON LARGE DAMS 
CONGRESS AT DELHI 


TT “HE Fourth Congress of the International Com- 

mission on Large Dams was held in Deili during 
January 11-16, concurrently with a sectional meeting 
of the World Power Conference (see \ ature, March 3, 
p. 334) and the First Congress on Irrigation and 
Canals. At the joint inaugural session of the two 
Congresses and the Conference, the delegates from 
more than thirty nations were welcomed by Mr. C. 
Rajagopalachari, Home Minister of the Government 
of India. Mr. A. Coyne, president of the International 
Commission on Large Dams, was one among other 
leading personalities who addressed the joint gather- 
ing. An International Engineering Exhibition, 
organized by the Indian National Committees in 
association with the three international bodies, was 
opened on the previous day. This Exhibition was 
planned as an aid to the promotion of the objectives 
of the international bodies concerned with the con- 
ferences, and numerous countries and research and 
industrial organizations were represented. It covered 
not only engineering products but also numerous 
aspects of hydro-electric power development, irriga- 
tion, flood control and other related matters. 

The papers for presentation at the four technical 
sessions of the Congress on Large Dams were cir- 
culated in advance, and a summarizing report on 
each of the four groups was prepared by a general 
reporter. The subjects of these sessions and the general 
reporters were as follows : 

(1) Design and construction of earth dams and 
rock-filled dams with their core walls and diaphragms 
(W. P. Creager ; United States). 

(2) Methods for determining the maximum flood 
discharge that may be expected at a dam, and for 
which it should be designed. Selection of type, 
capacity and general arrangement of temporary or 
permanent outlets and spillways and determination 
of their capacities (Kanwar Sain ; India). 
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(3) Concrete for large dams. Properties of con- 
crete, cracking in dams, use in mass concrete of 
pozzolanas, blast furnace slag, hydraulic lime, etc. 
(F. M. Lea and H. D. Morgan; Great Britain). 

(4) Sedimentation in reservoirs and related prob- 
lems (Georges Drouhin ; Algeria). 

Nearly a hundred papers in all were presented, and 
the meetings attracted large audiences and were 
characterized by vigorous discussion. 

The art of building earth dams is an ancient one, 
and indeed one of the papers presented to the Congress 
described some of the Indian earth dams built as far 
back as 1,600 years ago and still in service to-day. 
With increasing size, however, many new problems 
have entered into the design and construction of earth 
dams, and problems of their stability and impermea- 
bility have been a subject of vigorous work for several 
decades. The papers on the design of earth dams 
dealt with the methods of analysis used in assessing 
their stability and the internal stresses created in 
them by water pressure and other forces. While 
impermeable cores of puddle clay are still widely used 
in earth dam construction, increasing use is now 
found of thin reinforced-concrete core walls and of 
other methods for obtaining a positive cut-off. These 
matters were dealt with in a group of papers. Others 
were concerned with the protection of slopes of earth 
dams, whether by grassing, covering with a layer of 
stone, or by concrete paving and other methods ; the 
construction of rock-filled dams, problems arising in 
their design, and the location of the impervious 
element of the structure ; and the settlement of dams 
and the requirements for spillways. 

The assessment of the maximum flood discharge 
which may be expected at a dam is one of the most 
critical problems that faces the designer. Local data 
and observation play a most important part in this 
assessment, but often have to be supplemented by 
more general climatic, meteorological and _ geo- 
graphical information. The general reporter for this 
second session, in his summary, grouped the methods 
used for assessment of the maximum flood discharge 
into three categories: those dependent on prob- 
ability formulz, those on empirical formule, and those 
which depend more directly on local observation. It 
is evident from the papers submitted and from the 
discussion that general agreement has not yet been 
reached on the methods which most satisfactorily 
combine safety with maximum economy. The prin- 
ciples and techniques followed in spillway construction 
and the relative advantages of the various types for 
particular circumstances were discussed in a further 
group of papers. The problems of diversion of rivers 
during construction of dams, whether by coffer-dams, 
or diversion tunnels, were illustrated by an account 
of the methods used in five modern American dams. 

The designer of concrete dams has to consider 
somewhat different factors for each of the three main 
types—gravity, buttress and arch. For gravity dams 
high strength is not required, whereas in arch dams 
the designer has to use high stresses, with buttress 
dams occupying an intermediate position. Require- 
ment of watertightness is common to all dams. 
Cracking, which is one of the most serious problems, 
is, in gravity dams, caused primarily by the rise in 
temperature which takes place in the concrete after 
placing and the gradual cooling which occurs later. 
The temperature rise is a simple reflexion of the fact 
that the reaction of cement with water is an exo- 
thermic one. With arch dams, the volume changes 
in the concrete arising from drying shrinkage, and 
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creep may be almost as important as the thermal 
effects. One group of papers presented in this session 
reviewed the incidence of shrinkage cracking in 
different types of dams. H. A. Hupner, for example, 
reported on some twenty-nine concrete dams in France 
of which twelve showed no sign of cracking. The 
creep of concrete, and the redistribution of stress to 
which it leads, is of first importance in determining 
the behaviour of concrete that is undergoing volume 
change, and several of the papers dealt with this 
subject from theoretical or experimental points of 
view. 

The design of concrete mixes for dam construction 
and the minimum permissible cement content also 
came under review. Following the unfortunate 
experience of the Scandinavian countries with lean 
concrete dams built twenty years or more ago, the 
use of richer mixes became general. A reverse ten- 
dency is now to be found in the practice in the 
United States, where the cement content of the 
concrete has been progressively lowered over the 
past decade. The factor determining the minimum 
cement content, at least as far as gravity dams are 
concerned, is the permeability of the concrete, rather 
than its strength, and here the nature of the im- 
pounded waters becomes important. Deterioration 
of dams in Scandinavia has been associated with a 
very low hardness of the water and, in consequence, 
a marked leaching action on the set cement where it 
permeated through the concrete. With harder waters 
the initial permeability may decrease rather than 
increase with time, and it is to be noted that most 
of the waters stored by dams in the United States are 
hard. It was, nevertheless, evident that there is still 
a marked divergence of opinion between European 
and American designers on this subject. Though 
Portland cement is the main cementing material used 
in the construction of concrete dams, the use of 
pozzolanic cements and of cements containing granu- 
lated blast-furnace slag is increasing. These offer 
some advantage from the point of view of heat 
evolution during setting and watertightness. In India, 
surkhi, a powdered burnt clay, has been used as a 
pozzolanic admixture to lime mortars from the 
earliest times, and, more recently, as an admixture 
to Portland cement mortars. A number of papers 
contributed by Indian authors dealt with this 
material. t 

The last technical session of the Congress was con- 
cerned with the silting of reservoirs and related 
problems. The rate of sedimentation in reservoirs is 
of much economic importance, because of the reduc- 
tion in storage capacity which ensues over the years. 
The papers presented dealt with the causes of erosion, 
the mechanism of the transport of solids by water, 
and the factors determining the rate of deposition. 
The great variation in the amount of solids carried 
by rivers was illustrated by figures given for the 
Missouri, where, at times of low water, the average 
percentage of materials carried in suspension seldom 
exceeds 0-02 per cent by weight, though at the time 
of high flood it rises to 1 per cent. General practice 
in the past has been to provide a capacity in reservoirs 
which leaves a margin for silting sufficient for a con- 
siderable period of ‘years. Methods of combating 
silting are now attracting much more attention, and 
extend, for example, to control, which is so much 
needed for quite other reasons, over the soil erosion. 

Following the Congress, a tour starting in Northern 
India and later proceeding across the Deccan Plateau 
to Southern India had been arranged. In the course 
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of this, members of the Congress were able to see 
constructional work in progress on dams 4nd irriga. 
tion projects, as well as completed structures. One 
notable point of call was the Bhakra project on the 
Sutlej River. At a point where this river breaks through 
the last foothills of the Himalayas, a narrow gorge is to 
be dammed with a concrete dam 680 ft. in height. 
Two 50-ft. diameter diversion tunnels, which will 
carry the river round the dam site during con. 
struction, were being driven at the time of the visit. 
The hydraulic laboratories at Pathankot and Poona 
and other engineering laboratories were also visited. 
The tour not only gave the delegates an opportunity 
of seeing the many large-scale civil engineering works 
now in progress in India, but also a cross-section of 
the Indian countryside. A final closing session of the 
three international meetings was held in Mysore on 
February 1. 

Throughout the meetings at Delhi and the sub- 
sequent tour the members were afforded widespread 
hospitality and help from their Indian hosts. The 
combination of the large meetings in Delhi, the 
International Engineering Exhibition, and the tour 
made a memorable occasion in the history of engineer- 
ing in !ndia. F. M. Lea 
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PURE FOOD LAWS IN GREAT 
BRITAIN 


N January 1851 the Lancet opened a campaign 

against the widespread practice of adulterating 
food, and the campaign culminated in the passage in 
1860 of the first Act of Parliament designed to control 
the quality of the food offered for sale to the general 
public. It is interesting to follow the century of 
progress that has been made since those times, and 
Dr. G. W. Monier-Williams gave an _ interesting 
review of the development of legislation to control 
the purity of food in a paper which he read at the 
opening of a symposium on “Nutrition and the Pure 
Food Laws” held by the Nutrition Society on March 3. 

Both the first Act of 1860 and the one succeeding 
it in 1872 rapidly became dead letters, but the third 
Act passed in 1878 survived in its gencral form until 
1938, when some of its provisions were incorporated 
in the Food and Drugs Act that is in force to-day. 
Dr. Monier-Williams laid emphasis upon the debt we 
owe to the energy and enthusiasm of some of the 
public analysts appointed under the early Acts. 
Their work, often carried on in the face of bitter 
opposition from trade interests, laid the foundation 
for much of the present-day legislation. 

Prosecutions for the deliberate adulteration of 
food have fallen steadily over the years until there 
is now left little but the very small hard core 
of offenders in the retail milk trade who seem unable 
to resist the occasional temptation to add water to 
their weres. Although the early Acts stressed the 
desirability of laying down food standards, the 
powers necessary to do this were not granted until 
the passage of the Act of 1938. The task of carrying 
out the provisions of this Act has passed from the 
Ministry of Health to the Ministry of Food. 

The next speaker, C. A. Adams (Ministry of Food), 
outlined the work his department is doing in regu- 
lating the standard of fvod retailed to the public. 
One most important aspect is the control of labelling, 
and the Ministry has organized an advice bureau to 
assist, quite informally, manufacturers in the design- 





N 


ing ¢ 
It h 
label 
litige 
cont 
ingre 
leadi 
fi ” vd 
amo! 
M 
the 
peop 
show 
educ 
woul 
poss! 
of tl 
adop 
food. 
Fx OC 
thou 
same 
prese 
cont: 
prese 
popu 


of tl 
farm 
hum 
ment 
Fert: 
extre 
the i 
of ag 
stam 
to b 
Act. 
of A 
agair 
in th 
it is 1 
widel 
conte 
wher 
as cé 
the ce 
cultie 
appal 
wate! 
conta 
readil 
ward. 
the v 
of mi 
differ 
study 
Dr. 
Toxic 
mate! 
exper 
to ass 
of int 
in ter 
food | 
sick @ 
indivi 
a ne 
prope 
In 
stance 








a2as March 31, 1951 


ing of labels to comply with the provisions of the Act. 
It has approved more than sixty thousand such 
labels and in this way has probably prevented much 
litigation. The labels of all prepacked food must 
contain a list of the ingredients with the main 
ingredient named first. It must be free from mis- 
leading claims about the value or properties of the 
food. If a content of vitamin is claimed, the exact 
amount must be stated in international units. 

Mr. Adams contrasted the great interest taken in 
the quality of food by both the Government and 
people of the United States with the indifference 
shown in Great Britain. He pleaded for a better 
education of the public in these matters so that they 
would come to demand cleaner food of the highest 
possible standard and so do much to make the work 
of the Ministry easier. He described the procedure 
adopted for setting up a standard for any particular 
food. In principle, it is similar to that used by the 
Food and Drug Administration of the United States, 
though it is not carried out on anything like the 
same scale. Sub-committees are at work at the 
present time trying to lay down limits for metallic 
contaminants and considering the’ use of new 
preservatives and other chemicals likely to prove 
popular, especially with the baking trade. 

A revealing comparison between the legal control 
of the quality of the food sold for consumption by 
farm animals and the laws affecting the food of the 
human population was drawn by J. King (Govern- 
ment Chemical Laboratory). In his opinion the 
Fertilizer and Feeding Stuffs Act of 1926 was an 
extremely enlightened piece of legislation pointing to 
the influence and ability of those who had the care 
of agricultural livestock at heart. Not only are exact 
standards laid down, but also the analytical methods 
to be used are stipulated in regulations under the 
Act. In the case of fraud or adulteration the Ministry 
of Agriculture can instigate criminal proceedings 
against the vendor, and the farmer can attack him 
in the civil court. Mr. King pointed out how difficult 
it is to lay down standards for a food fed to so many 
widely differing species; thus the husk or fibre 
content of a meal may be of no value to poultry, 
whereas more than sixty per cent may be available 
as carbohydrate to the species that can digest 
the cellulose. He went on to mention some of the diffi- 
culties in devising laboratory methods for such 
apparently simple procedures as the determination of 
water content. New methods suitable for materials 
containing volatile ingredients or those that are 
readily decomposed by heat are still being put for- 
ward. Since the advent of crystalline amino-acids, 
the venerable Kjeldah! method has been the subject 
of much closer examination, and its behaviour with 
different catalysts has been the subject of interesting 
study. 

Dr. J. M. Barnes (Medical Research Council 
Toxicology Research Unit) named a few of the 
materials found in food to-day and outlined the 
experimental work that has been done in an attempt 
to assess their toxicity. He emphasized the difficulty 
of interpreting the results of experiments on animals 
in terms applicable to man. Any chemical added to 
food must be harmless to both young and old, and 
sick and healthy. The problem of the hypersensitive 
individual cannot be overlooked. The possibility that 
& new synthetic chemical may have carcinogenic 
properties must be remembered. 

In general, a case against the use of most sub- 
stances recommended for. deliberate addition to 
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food does not rest on evidence of their toxicity as 
provided by laboratory experiments. Such con- 
sideration does not necessarily apply to more active 
materials, such as insecticides, that might find their 
way into food as the result of modern practices in 
the control of infestation, etc. 

Dr. J. B. M. Coppock (Baking Industries Research 
Station) said that he would divide chemicals found 
in food into three categories: additives, processing 
aids and hygiene aids. As an example of each he 
mentioned glyceryl monostearate as an anti-staling 
agent for addition to bread, the use of silicones as 
pan glazes in baking, and the quaternary ammonium 
cationic detergents used for cleaning vessels em- 
ployed in food production. 

He stressed the need for more information on the 
toxic properties of all such materials, and mentioned 
that the ideal solution might be the setting up of a 
large institute where such testing might be carried 
out. He realized that, under prevailing economic 
conditions, this would be impracticable for many 
years. He thought that with existing scientific 
resources all substances that might be added 
deliberately or incidentally to food could be examined 
in the following way. An initial screening for acute 
toxicity would exclude all chemicals with obviously 
harmful properties, and for those passing this test a 
full investigation of their functional value should 
next be made. For purposes of comparison it is 
necessary to devise as Many quantitative tests as 
possible. It.is Dr. Coppock’s opinion that the number 
of materials found to satisfy the first test and then 
shown to be significantly superior in function to 
materials already in use for the same purpose would 
be very small. At this point there is an urgent need 
for an advisory committee with powers to examine 
all the available evidence, and then pronounce 
whether or not a case has been made out for a new 
material to be recommended for use after it has been 
put through a thorough examination for absence of 
long-term toxic effects. Dr. Coppock believes that 
the work of examining those materials ever likely to 
be deemed worthy of such detailed investigation 
would be within the limits of existing resources in 
university or other laboratories. 

Dr. Coppock concluded by emphasizing the need 
for a permitted list of materials that could be added 
to food. This point was taken up during the dis- 
cussion, and the position in Great Britain was con- 
trasted with other countries where such permitted 
lists are the basis of control over the addition of 
chemicals to food. In Britain only those substances 
that may not be added to food are listed. 


OBITUARIES 
Dr. G. M. Smith 


ANGLO-AMERICAN co-operation in medical research 
has suffered a severe loss in the death, which occurred 
on February 26, of Dr. G. M. Smith, of Pine Orchard, 
Connecticut. George Milton Smith graduated A.B. 
(Yale) in 1901 and M.D. (Columbia) in 1905, and 
later became associate and associate professor of 
pathology in Washington University (St. Louis), 
where he worked during 1910-34. He then returned 
to Yale on appointment as medical director of the 
Anna Fuller Fund, which post he still retained at the 
time of his death. While in Yale he also acted as 
research associate in anatomy; of later years his 
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research interests lay mainly in the comparative 
pathology of tumours (on which he published in 
Zoologica and elsewhere), and in historical medicine. 
However, Smith’s greatest achievement un- 
doubtedly rests in the advancement of medical 
research, not only in the United States but also else- 
where, which he was able to effect through the 
medium of the Anna Fuller Fund and as adviser to 
the Jane Coffin Childs Memorial Fund for Medical 
Research, with the directors of which (Stanhope 
Bayne-Jones and M. C. Winternitz) he worked to the 
end in close harmony and friendship. Much of this 
contribution lay in the field of cancer research, and 
he also acted as a member of the U.S. National 
Advisory Cancer Council during 1939-42. He was a 
devoted supporter of the Allied cause in the Second 
World War, and served as chairman of the National 
Research Council committee on armoured vehicles. 
In George Smith we admired his intense loyalty 
to his country and to Yale (which conferred upon 
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him the honorary degree of LL.D. in 1947), his com. 
plete unselfishness, and his lasting belief in inter. 
national co-operation in science and medicine. He 
was also able (and wont) to accompany his practica! 
benefactions with the warmth of encouragement to 
@ rare degree. His loss will be mourned, and his 
memory honoured, by a host of colleagues and friends 
the world over. 


VOL. 16 


WE regret to announce the following deaths : 

Prof. G. Denigés, correspondant of the Chemistry 
Section of the Paris Academy of Sciences, and 
honorary professor of the Faculty of Medicine and 
Pharmacy of the University of Bordeaux, on Feb. 
ruary 20, aged ninety-two. 

Prof. G. A. R. Kon, F.R.S., professor of chemistry 
in the Chester Beatty Research Institute, London, 
on March 15, aged fifty-nine. 


NEWS and VIEWS 


Leather Industries at Leeds : Dr. D. Burton, M.B.E. 


Dr. Donatp Burton, who has recently been 
appointed to the chair of leather industries in the 
University of Leeds in succession to the late Prof. 
W. R. Atkin, graduated at Leeds in 1914 with first- 
class honours in chemistry and gained his D.Sc. there 
in 1925. During the First World War he was assistant 
to the late Prof. J. W. Cobb, deputy inspector of high 
explosives (Leeds), and for his services, in the course 
of which he was seriously injured in an explosion, 
he was awarded the M.B.E. During 1920-25, Dr. 
Burton was head of the Leather Section of the 
C.W.S. Research Department at Manchester, and 
then was appointed head of the research and control 
laboratories of Messrs. Wm. Walker and Sons, of 
Bolton, where he has re- 


Group of companies, with which he has long been 
associated. Dr. Tuplin is a specialist in problems of 
vibration and the design, manufacture and perform. 
ance of power transmission appliances, and has 
published a large number of papers on these subjects. 
He is also the author of a book on “Torsional 
Vibration”’. 


Atomic Energy in the Argentine 


On March 25, General Perén announced at a press 
conference that Dr. R. Richter, director of the 
Argentine atomic energy plant, had given a successful 
demonstration on February 16 of the controlled 
release of atomic energy by a thermonuclear process. 
He emphasized that the Argentine is interested only 
in the industrial exploita- 
tion of atomic energy. Ac- 





mained until now. Dr. Bur- 
ton has had many years 
of lecturing experience at 
Bolton and at the College 
of Technology, Manchester, 
where he was_ responsible 
for initiating courses in 
leather chemistry. He is a 
member of many societies 





Messrs. Macmillan regret to 

announce that, as from the 

issue dated July 7, the price 
of Nature will be 2s. 


cording to the statements 
which have appeared, an 
atomic energy plant has been 
erected on Huemul Island, 
which is in a lake near 
northern Patagonia, and at- 
tention has been concen- 
trated on thermonuclear re- 
actions as a source of atomic 








and other organizations re- 
lating to the leather in- 
dustry, and, in recognition of his researches, the 
Society of Leather Chemists founded the Donald 
Burton Prize for original research; he is also 
the joint author of a book on “Sulphated Oils 
and Allied Products”. During the Second World 
War, Dr. Burton was engaged in the production of 
leather for the Services, and in researches into the 
development of oil seals. 


Applied Mechanics at Sheffield : Dr. W. A. Tuplin 


FURTHER progress in the development of the newly 
established Postgraduate School of Applied Mechanics 
in the University of Sheffield is indicated by the 
recent appointment of Dr. W. A. Tuplin to the chair 
of applied mechanics. Dr. Tuplin was educated in 
the University of Manchester, where he was a Webb 
Scholar, and graduated in mechanical engineering. 
He is at present head of the Engineering Research 
and Development Department of the David Brown 


~energy. These reactions, 
in contrast tc nuclear fission—in which a heavy 
nucleus is broken up, with the release of energy, 
into two parts of the same order of mass—are a 
building-up process, in which, for example, hydrogen 
nuclei can be made to combine to form helium and 
perhaps larger nuclei, again with the release of 
enormous quantities of energy. Such processes are 
thought to provide some at least of the energy avail- 
able in the sun, and hitherto it has been believed that 
extremely high temperatures are necessary to initiate 
them. No details are available about the work in 
the Argentine, apart from the somewhat negative 
information that. the starting materials are easily 
obtained and less costly than hydrogen of mass 3. 
It is thus impossible, at the time of writing, to assess 
the importance of General Perén’s announcement ; 
Prof. M. L. E. Oliphant, the distinguished nuclear 
physicist and director of the School of Physical 
Sciences at the Australian National University, 
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Canberra, recently professor of physics in the Univer- 
sity of Birmingham, has perhaps summed up the 
situation as well as anyone in a remark to the 
Canberra correspondent of The Times: “There is 
nothing impossible about it, and I would very much 
like to know more of it”’. 
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Barker Index of Crystals 


WirxIn the next few months the first volume of 
the “Barker Index of Crystals”, edited by Dr. M. W. 
Porter and R. C. Spiller, Department of Mineralogy, 
University Museum, Oxford, will appear, and will 
provide for the first time a simple and practical 
method for the identification of chemical substances 
by the measurement of their crystal angles. One of 
the several advantages to the chemist of this method 
of identification is that the crystal used for measure- 
ment may be as small as } mm. x $ mm. x $ mm., 
and it will be intact at the end of the investigation. 
Another advantage is that the identity of a com- 
plicated organic compound can be determined in 
incomparably shorter time than a chemical analysis 
would take. It is well known that many chemical 
substances form crystals bounded by plane faces, and 
that the angles between the faces are characteristic 
of the particular chemical substance. The crystal 
angles of many compounds have been recorded in 
the literature for well over one hundred years, and 
the fact that they have not been generally used as a 
means of identification is due to the lack of a practical 
method of using them. The difficulty lies in the fact 
that crystals may possess many faces and therefore 
many interfacial angles. This leads to a wide choice 
in the selection of classification angles. Dr. T. V. 
Barker, of Oxford, proposed a method of meeting 
this difficulty and described it in a small book, 
Systematic Crystallography” (1930), with the 
intention of following it up with a large index of 
crystal angles. He died in 1931, but his plan has 
been carried out since that date by a number of 
English and foreign crystallographers with head- 
quarters at Oxford. An interim report on the progress 
of this work was given in Nature, 144, 298 (1939). 
The first volume of the “Barker Index of Crystals” 
(to be published by W. Heffer and Sons, Ltd., Cam- 
bridge) will contain a description of the Barker 
method and also the classification angles of some 
3,000 substances. 


Deer in Britain 


In his presidential address to the Bedfordshire 
Natural History Society and Field Club, the Duke 
»f Bedford describes the three species of deer which 
are native to Britain as well as the three which have 
been introduced and are in process of establishing 
themselves in a wild state (Bedfordshire Naturalist, 
4; 1949). The native species are the red, fallow and 
roe deer. The former is found in a wild state in large 
numbers in the Highlands of Scotland, while a few 
exist in various parts of England. Possibly a true 
native, the smaller fallow deer is at present found as 
ancient wild herds in the New and Epping Forests. 
The roe deer is still widely distributed in Scotland, 
and, after becoming extinct in England some cen- 
turies ago, has been successfully re-introduced in 
some districts, notably in Dorset. The three intro- 
duced species are the Japanese sika, the Reeve’s 
muntjac from southern China and the Chinese water 
deer. Smaller than the fallow deer, the Japanese 
sika is found in certain forests in Scotland and in 
Dorset. The Reeve’s muntjac is the second smallest 
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deer in existence and is no larger than a field spaniel ; 
it was first released in Woburn Park, Bedfordshire, 
and from there escaped to several neighbouring 
counties. The Chinese water deer is peculiar in that 
the male has no antlers ; none has been deliberately 
released but some escaped from Woburn Park during 
the War. Pére David’s deer, which, though not native 
to, nor living at liberty in, Great Britain, is repre- 
sented almost exclusively by the three to four hundred 
animals which live in Woburn Park, was also 
described. 


Problems of Infancy and Childhood 


In order that investigators in different fields of 
research may make their contribution to a particular 
medical problem, the Josiah Macy, Jr., Foundation, 
of 565 Park Avenue, New York, arranges a series of 
two-day annual conferences. Attendance at each 
conference is limited to twenty-five, so that all 
members may participate fully in discussion. The 
third conference was held in 1949 and considered 
problems of infancy and childhood. The transactions 
have now been published as a report which, so that 
a wider group of investigators and students may 
share the essential quality of the conference, preserves 
the informal nature and tempo of the discussions. 
Among the problems discussed were the anxieties of 
mothers as revealed to physicians, the psychology of 
mothers and children upon their return from hospital, 
and observations on the emotional reactions of 
children to tonsillectomy and adenoidectomy. 


Apia Observatory, Western Samoa: Annual 


Reports for 1940-47 


THE annual reports of the work of the Apia 
Observatory, Western Samoa, for 1940-47 have 
recently been received (Wellington: Government 
Printer). Each covering about 140-160 pages, they 
have been issued under the authority of the Hon. 
K. J. Holyoake, minister of scientific and industrial 
research, New Zealand, and provide comprehensive 
details of the progress in the various sections. There 
is a resident staff, varying in number but usually 
consisting of about seven, engaged in geophysical and 
meteorological work, and two clerical staff; about 
nine others are recruited locally. There is a pro- 
gramme of tidal observations, and routine scalings of 
tidal records are sent to the United States Coast and 
Geodetic Survey, Washington, D.C. Towards the 
end of 1947 a new magnetograph calibrator was 
installed in the clock-room of the main office buildings 
and connected by underground cable with the Gauss 
House containing the recording system. 


Monetary Gift to the University of Hong Kong 


A eirt of £250,000 has recently been made by 
Great Britain to the University of Hong Kong from 
funds set aside for higher education under the 
Colonial Development and Welfare Act of 1945. This 
gift has arisen out of plans for developing the Univer- 
sity which were drawn up in 1946 by the Hong Kong 
University Advisory Committee. These plans were 
modified from time to time in the light of further 
discussions and finally resulted in a minimum 
development programme involving a capital expendi- 
ture of at least £500,000. A Treasury grant of £250,000 
was given nearly three years ago as a gesture by the 
British Government towards the rehabilitation and 
development of the University, which was extensively 
damaged and looted during the Second World War. 
The money was untouched pending discussions 
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between the United Kingdom Government, the Hong 
Kong Government and the University authorities on 
detailed proposals for reconstruction. The recent gift 
thus raises the total sum for capital expenditure to 
the scheduled minimum of £500,000. 


Automatic Control: Conference at Cranfield 


A CONFERENCE on “Automatic Control’’, arranged 
under the auspices of the Department of Scientific 
and Industrial Research, will be held at the College 
of Aeronautics, Cranfield, Beds, during July 16-21, 
and will be formally opened by Sir Ben Lockspeiser, 
secretary of the Department. The Conference will 
thus follow on immediately after the instrument 
exhibition (July 4-14) at Olympia, London. The 
purpose of the Conference is to review the most 
recent advances in the whole field of automatic 
control, from research work on fundamentals to 
industrial applications in process control, and an 
exhibition of equipment, with demonstrations, will 
be held concurrently. Leading workers from European 
countries and the United States, as well as from Great 
Britain and the Commonwealth, will be participating. 
The programme mairly consists of a number of 
papers, there being four sessions a day with a 
maximum of three papers presented at each, and 
authors will only briefly introduce their papers, the 
major portion of each session being devoted to dis- 
cussion. The opening paper will be by Prof. G. S. 
Brown, professor of electrical engineering and director 
of the Servomechanisms Laboratory, Massachusetts 
Institute of Technology. Two evening sessions have 
been arranged on automatic control within the human 
body and on the application of closed-loop theory to 
economic problems. Membership of the Conference 
is limited to 250, and accommodation will be at the 
College. All arrangements should be made not later 
than April 30. Further details can be obtained from 
the organizing secretary of the Conference on Auto- 
matic Control-1951, Department of Scientific and 
Industrial Research, Charles House, 5-11 Regent 
Street, London, 8.W.1. 


Summer Course in Food Science 


A SUMMER course in food science will be held in 
the University of Cambridge, in co-operation with 
the Department of Scientific and Industrial Research, 
at the Low Temperature Research Station, during 
August 13-28. During the first ten days the course 
will cover the ground of that held in 1948 ; during the 
second week recent advances and special topics will 
be dealt with. Provisional registration for the whole 
course, or for the second part only (which is open 
to those who have attended the previous course), may 
now be made in writing to G. F. Hickson, Secretary, 
Board of Extra-Mural Studies, Stuart House, Cam- 
bridge. A detailed syllabus will be available later 
Chemical Society : Officers 

THE annual meeting of the Chemical Society was 
held on March 21, when elections to the Council were 
made The present officers of the Society are 
President, Prof. E. K. Rideal; Vice-Presidents who 
have filled the office of pre sident, Prof. F. G. Donnan, 
Sir Ian Heilbron, Sir Cyril Hinshelwood, Dr. W. H 
Mills, Sir Robert Robinson and Prof. N. V. Sidgwick ; 
| Presidents, Prof. G. R. Clemo, Prof. J. W. Cook 
Prof. D. H. Hey, Prof. R. P. Linstead, Prof. M 
Ytacey and Prof. W Wardlaw ; J reasurer, Sir 
Wallace Akers Seoretaries, Dr. H. Burton, Prof 
I 1). Hughes and Dr. I FE. Sutten 
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The Night Sky in April 


New moon occurs on April 6d. 10h. 52m., w.r., 
and full moon on April 21d. 2lh. 30m. The following 
conjunctions with the moon take place: April 5d. 
00h., Jupiter 2° S.; April 7d. 12h., Mars 4° s.; 
April 8d. 02h., Mercury 1° 8.; April 9d. 13h., Venus 
4° 8.; April 19d. 14h., Saturn 4° N. In addition to 
these conjunctions with the moon, Mercury is in 
conjunction with Mars on April 19d. 08h., Mercury 
being 2-8° N. At the beginning of the month Mercury 
sets at 20h. 15m., about an hour and three-quarters 
after sunset, and can be seen in the western sky ; 
but after the middle of the month it gradually draws 
too close to the sun for favourable observation, 
attaining inferior conjunction on April 25, and then 
it becomes a morning star but too close to the sun 
to be seen during the remainder of April. Venus is 
an evening star, setting at 2lh. 30m., 22h. 15m. and 
23h. Om. on April 1, 15 and 30, respectively, and is 
conspicuous in the western sky for some hours after 
sunset, with stellar magnitude —3-4 and the visible 
portion of the illuminated disk varying between 0-83 
and 0-74. Mars sets an hour after the sun on Apri! 1, 
but draws closer to the sun during the month and 
is unfavourably placed for observation. At the 
beginning of the month Jupiter rises fifteen minutes, 
and at the end of the month a little less than an hour, 
before sunrise, but is rather close to the sun through 
out April for favourable observation. Saturn is 
visible throughout the night, setting at 5h. 35m., 
4h. 40m. and 3h. 40m., on April 1, 15 and 30, 
respectively, and is a little east of 8 Virginis in the 
early part of April but approaches the star later in 
the month. No occultations of stars brighter than 
magnitude 6 occur during April. The Lyrid meteors, 
due on April 18 and for about a week afterwards, 
will be difficult to observe owing to moonlight. 


Announcements 


Tue Lister Medal for 1951 has been awarded to 
Sir James Learmonth, in recognition of his dis 
tinguished contributions to surgical science. Sir 
James Learmonth will deliver the Lister Memorial 
Lecture in London, on April 4, 1952, under thi 
auspices of the Royal College of Surgeons of England 
This is the tenth occasion of the award, which is 
made by a committee representative of the Royal 
Society, the Royal College of Surgeons of England. 
the Royal College of Surgeons in Ireland,  th« 
University of Edinburgh and the University of 
Glasgow. 

A SYMPOSIUM on crop protection will take place 
this year in the State Agricultural College, Ghent, on 
April 24. Dr. A. Balachowsky, of the Institut 
Pasteur, Paris, will give a lecture entitled “Sur les 
Rapports entre la Lutte chimique et la Lut 
biologique’’, and several Dutch and Belgian specialists 
will also be participating. Further details can x 
obtained from Prof. J. van den Brande, at the Stat 
Agricultural College, Ghent. 

Tue Manchester College of Technology is offering 
six scholarships and six exhibitions, varying 
value up to £140 a year plus approved fees a: 
tenable for three years in one of the full-time da 
courses of the College. An Edmund Mille Harwo 
Memorial Scholarship in engineering, of £60 a ye 
for three years, is also being offered. Applicat: 
formes for these awards must be returned by June 
Further particulars can be obtained from the Keg: 
trar, College of Technology, Manchester | 
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MOVEMENT OF BACTERIAL FLAGELLA 
By Dr. CLAES WEIBULL 


Institute of Biochemistry, University of Uppsala 


4b motility of bacteria has generally been 
supposed to be due to their flagella, as motile 
bacteria always have flagella whereas non-motile ones 
generally have none. A few years ago, Pijper' claimed 
that the flagella of the species Proteus vulgaris, 
Bacillus subtilis and Eberthella typhosa (among others) 
were lifeless mucous twirls. He believed that the 
motility of the bacteria was due to gyratory, undu- 
latory movements of the bacterial body itself. 
Pijper’s view has been criticized. Kauffman? 
pointed out that the movement of bacteria stops 
when flagellar antiserum is added to the correspond- 
ing strain (Salmonell1), which must be due to a 
paralysis of the flagella. Orskov® showed that, by 
means of a so-called ‘indian-ink agar microscopy’, 
ink particles can be seen to be whirled about by the 
flagella of a bacterium, while the bacterial body 
itself remains immobile. Kingma Boltjes‘ made 
observations, especially on spirilla, which also seem 
to prove that the flagella are organs of locomotion. 
The same conclusion must be drawn from Fleming’s 
experiments with penicillin-inhibited bacteria’. I 
have shown** that the flagella of Proteus vulgaris 
and Bacillus subtilis are of protein nature with very 
little, if any, carbohydrate present, which is not in 
accordance with Pijper’s view of the flagella as 
“mucous twirls’’. In view of all these related facts, 
it seems difficult not to regard Pijper’s theory as 
incorrect, and as based on misinterpretations of 
observations made with dark-field microscopy. 

The best interpretation of the flagellar movement 
of the bacteria seems to me to have been presented 
by Biitschli*, further developed by Reichert’®. 
Reichert bases his theory on the spiral shape of the 
slowly moving and resting flagella, twisted together 
to form a tail. A brief summary of Reichert’s views 
will be given here, since they seem to have been more 
or less overlooked during recent years. 

Reichert assumes that contractions take place 
along a hypothetical, spiral ‘line of contraction’ 
formed around the originally uncontracted flagella. 
When contraction along this line sets in, the flagella 
will take a spiral shape. Now, however, Reichert 
assumes the line of contraction to be movable along 
the flagella. Fig. 1 shows the position of the line of 
contraction at equal time intervals. For the sake of 
simplicity, the flagella are shown in the uncontracted 
state. 

The effect will be that the spiral flagellum seems to 
rotate in a certain direction (for example, to the right) 
around its axis. At the same time, the counter 
pressure of the surrounding medium on the active 
flagellum will cause the bacterial body to rotate in 
the opposite direction. However, since the contraction 
line alters its position on the flagellum faster than 
the rotation of the body which it causes, the effect 
will be that the flagellum seems to rotate in one 
lirection, the bacterial body in the other. This is in 
weordance with observations made in the microscope 
and no unusual connexion between the flagella and 
the body 

In order to explain the movable line 
along the flagella, it 
the flagellurn to comse«t 
in epirala. A reversibl 


has to be assumed 


f contraction 
ASI 


ooma most reasonable to 


of a bundle of fibrils, wound 


ontraction pwases at a certain 


speed from one fibril to another, causing the phen- 
omena described above. That the flagella can be 
split up into smaller, probably elongated, particles* 
is in accordance with this view. 

The individual flagella of most bacteria are very 
thin and cannot be observed in the light microscope. 
What is observed in the dark field! is a bundle of a 
large number of flagella twisted together to form a 
spiral tail. Reichert'® found the period of the spiral 
is quite constant within a certain species, 24 for 
Proteus and 2-5u for Salmonella (resting or slowly 
moving bacteria). This makes very plausible the 
same spiral period of the individual flagella, which 
has been confirmed by my work. The flagella, 
prepared in a highly purified state, form stable 
solutions or suspensions in pure water, but can be 
salted out by ammonium sulphate. The flagella then 
aggregate into spirals of the same period as the 
flagella on the living bacterial body, for example, 
2-0u for Proteus". This strongly suggests that the 
individual flagella also form spirals of a regular 
structure when situated on the living bacterium or 
detached from the body. It also shows that a certain 
affinity exists between the flagella, especially in the 
presence of electrolytes, which has also been pointed 
out elsewhere’®:??, 

From what has already been said, the process 
underlying the functioning of the bacterial flagella 
should be a reversible contraction of the flagellar 
fibrils. It may therefore be of interest to compare 
the flagellar protein with the known contractile 
element in the muscles of higher animals, namely. 
actomyosin formed by the two elements actin and 
myosin. 

By means of X-ray analysis'® it has been shown 
that the flagella belong to a group of fibrous proteins, 
also comprising keratin, myosin, fibrinogen and 
epidermis proteins. (The epidermis proteins are 
omitted in the following, since nothing seems to be 
known about their amino-acid composition.) The 
keratins are characterized by a high content of 
cystine (10-15 per cent) and a low lysine content 
(2-3 per cent). Myosin" and actin'® both contain 
much less cystine (about 1-5 per cent) and more 
lysine (10-11 per cent). 

As it has been shown previously’, practically no 
cystine is found in the flagella. Preliminary analyses 
of the basic amino-acids show a lysine content of 
about 8 per cent in the flagella. This is more in 
concordance with the values found for myosin and 
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actin than with those found for keratin (ef. above). 
However, the flagellar protein is more primitive than 
both myosin and keratin, being built up of a smaller 
number of different amino-acids’. 

The source of energy of the flagella is still obscure. 
Practically no phosphorus-containing or carbohydrate 
compounds are found in the purified flagella’. Such 
compounds may have been washed off during the 
purification process; but in the absence of experi- 
mental evidence the question is still open whether 
the bacterial flagella obtain the energy necessary for 
the contraction process from the body of the bac- 
terium or from themselves. 


* Pijper, A. J., Ba-t., 68, 257 (1947). 

* Kauffman, F., Schweiz. Z. Path. u. Anat., 11, 378 (1948). 

* Orskov, J., Acta. Path. Microbiol. Scand., 24, 181 (1947). 

* Kingma Boltjes, T. Y., J. Path. Bact., 60, 275 (1948). 

* Fleming, A., J. Gen. Microbiol., 4, 457 (1950). 

* Weibull, C., Biochim. Biophys. Acta., 2, 351 (1948). 

’ Weibull, C., Biochim. Biophys. Acta., 3, 378 (1949). 

* Weibull, C., Acta Chem. Seand., 4, 268 (1950). 

° — ( “Bronns Klassen u. Ordn. d. Tierreichs’ 

S83—S7) 

'® Reichert, K., Z. Bakt., I. Orig., 61, 14 (1909). 

* Weibull, C., Arkiv Kemi, 1, No. 3 (1949). 

"* Van Iterson, G., Biochim. Biophys. Acta, 5, 10 (1950). 

* Astbury, W. T., and Weibull, C., Nature, 163, 280 (1949). 

'* Bailey, K., Biochem. J., 48, 271 (1948). 

** Feuer, G., Molnar, F., Pettké, E., and Straub, F. B., 
Acta Physiol., 1, 151 (1948). 
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DIELECTRIC CONSTANT AND 
REFRACTIVE INDEX OF AIR AND 
ITS PRINCIPAL CONSTITUENTS 
AT 24,000 Mc./s. 


By Dr. L. ESSEN and Dr. K. D. FROOME 


Electricity Division, 
National Physical Laboratory 


N accurate value of the dielectric constant ¢ and 
4 refractive index n (= +/¢) of air is required for 
several different branches of experimental work at 
microwave frequencies, and the results we have 
recently obtained may, therefore, be of interest. The 
previous determinations by radio-frequency methods 
were not sufficiently accurate for the applications we 
have in mind, nor is it satisfactory to derive the 
value at radio-frequencies by extrapolation from the 
dispersion formule obtained from the measurements 
of refractive index at optical frequencies. We have, 
therefore, devised a radio-frequency method having 
an accuracy comparable with that of the optical 
methods. 

The method consists basically in the measurement 
of the change upon evacuation of the resonant 
frequency of a cavity filled with the gas under test ; 
and the required accuracy is achieved by referring 
all frequency measurements directly to quartz 
standard oscillators and by using a high-Q cavity in 
a bridge circuit to obtain the necessary sensitivity. 
The results at 24,000 Mc./s. for air and its constituent 
gases are given in the accompanying table. 

The measurements were made at 20° C., with gas 
pressures near 760 mm. mercury, and water vapour 
pressures near 10 mm. mercury; and the results 
have been reduced to the specified conditions by the 
use of the appropriate equations. The values at a 
temperature ¢° C. and a pressure p mm. mercury for 
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Dry gases at 760 mm. Hg pressure and 0° C. Wate: 
asinine aceite —| vapour 
Air }at 10 mm. 
(CO,- Nitro- | Oxygen’ Argon | Carbon | Hg 
free) | gen | dioxide | pressur 
and 
20° « 
288:15> 204-1 | 266: 2 “f 60-7 
t +071 | + +0°3 +0°1 


| (m 1)1u# 
| 
| (e-1)10* 576- 588-2 532 -¢ 555- f 21-4 


the dry gases, except carbon dioxide, are given in 


the equation 
aie ut p (1-049 — 0-0157t)10-*) 
P "760-606 (1 + 0-003661¢) 
se 


This equation takes into account the fact that the 
ideal gas laws are not exactly obeyed. It was derived 
by Barrell and Sears' from optical measurements on 
dry air at temperatures between 12° C. and 30° C. 
and for pressures between 100 and 800 mm. mercury 
and is believed to be accurate to better than 1 x 107 
over very much wider ranges. It should be valid also 
to a close degree of approximation for nitrogen, 
oxygen and argon. No accurate interpolation 
formule have been determined for carbon dioxide 
and water vapour over wide pressure ranges. The 
effect of carbon dioxide in the atmosphere is very 
small, however, and it is sufficiently accurate to 
assume in this case that the perfect gas laws are 
obeyed. For unsaturated water vapour the refractive 
index at a temperature ¢ and pressure p is given by 
86-24 ( 5748 

(p— INO = rs PET aes 3 

f 


\ 
This formula, which is of the form of Debye’s equation 
for a polar gas*, with an added correction term due 
to Barrell and Sears’, is accurate for temperatures 
up to 60° C. and for pressures up to 100 mm. mercury 
and thus covers all normal atmospheric conditions. 
If we add the refractive indices of the constituent 
gases according to their partial pressures, we obtain 
for moist air : 


(Np _ 110 = (Nos760 


1 + 2-4 x 10-8 p) 2) 


(ngep—1)10° 0- ‘37884 Pp, _ : 
‘ 1 + 0-003661z 
_ _ 0-650 p, 
1 + 0-003661/ 


E +p, (1-049—0-01574)10* | 


86-24 p, ( 5748 )( ia - ) ; 
14 : 1 + 2-4«10°5 3) 
273 +t 273 + \ Ps 


where P,, P2, P; are the partial pressures of dry, 

carbon dioxide - free air, carbon dioxide and water 

vapour respectively, and ¢ is the temperature in 

degrees centigrade. If the barometric height is p, 
7 PpP=Pit Pst Ps 

All the pressures are expressed in mm. mercury at 

0° C. and standard gravity. 

If dry air and water vapour are assumed to behave 
at a constant temperature as ideal gases, equation (3) 
can be simplified to the following more familiar 
form : 

103-49 86-26 


Ni,p— 1)10* 
(Nt,p ) T 
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in’ which 7’ is the absolute temperature. In this 
equation the constants have been adjusted to give 
the correct value at a temperature of 20° C. at 
atmospheric pressures near 760 mm. mercury and 
with a water vapour pressure of 10 mm. mercury ; 
and for simplicity of use the absolute temperature at 
0° C. has been taken as 273. Equation (4) introduces 
a negligible error for conditions near these points, but 
at —50° ©. and the same pressures, for example, the 
error in the value of m amounts to 4 x 10°’. For all 
except the most precise work, the effect of carbon 
dioxide can be neglected and p, taken as 0 in 
equations (3) and (4). The equation then becomes 
similar to that normally used*, but, owing to the 
new constants, it gives values of n about 4 x 10° 
lower than those given by the older formula. 

The results for dry air should apply to the whole 
radio-frequency spectrum down to a wave-length of 
6-5 mm., where the effect of the oxygen absorption 
line at 5 mm. begins to be noticeable. The best 
values of (n — 1) obtained by extrapolation of the 
optical values' to infinite wave-length lie between 
288-0 x 10° and 287-6 x 10°, which are very little 
less than our value; and it is reasonable to suppose 
that any further change due to dispersion will be 
negligible. Barrell‘ has very recently evaluated a 
new optical equation which gives 

(n — 1) = (287-8 + 0-1) x 10° 
at infinite wave-length. 

On the other hand, the value for water vapour is 
much higher than the optical one, and it is in 
reasonably good agreement with the results of 
Stranathan® at 0-5 Mc./s., Philips* at 3,000 Mc./s. 
and Crain? at 9,000 Mc./s. There is a very weak 
resonance of water vapour in the region of 1-35 cm., 
but this is not expected to have an appreciable effect 
on the dielectric constant. Thus, although the new 
value applies strictly only at 24,009 Mc./s., it probably 
holds to a close degree of approximation at any 
wave-length down to 3 mm., where very strong 
absorption near 1 mm. begins to have an effect. 

A full description of the method will be given 
elsewhere. The work has been carried out as part of 
the research programme of the National Physical 
Laboratory and this communication is published by 
permission of the Director of the Laboratory. 

[Feb. 6. 


' Barrell and Sears, Phil. Trans., 238, 1 (1939). 
? Debye, “Polar Molecules’ (New York: Chemical Catalog Co. Inc., 
1929). 


Smith-Rose and Stickland, J. Inst. Elect. Eng., 90, Pt. III, 12 (1943). 
‘ Barrell, J. Opt. Soc. Amer. (in course of publication). 

Stranathan, Phys. Rev., 48, 538 (1935). 
* Philips, Proc. Inst. Rad. Eng., 38, 786 (1950). 
* Crain, Phys. Rev., 74, 691 (1948). 


SEPARATION OF AMINO-ACIDS 
AS DINITROPHENYL DERIVATIVES 
By J. C. PERRONE* 
Tees 
mued swans as uated by Sanger’, 


who separated these derivatives by partition chrom- 
atography on silica gel. Other methods have since 


been proposed, using paper chromatography, buffered 
paper columns, buffered silica columns and inverted 
phase columns. 

* Present address : Instituto Nacional de Tecnologia, Rio de Janeiro. 
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In connexion with a study of the turnover-rate of 
valine end-groups of hemoglobin, a method was 
required for the separation of 2: 4-dinitrophenyl 
amino-acids, which could easily be adapted for 
preparative purposes. Since it was necessary to 
separate at least 15 mgm. of 2: 4-dinitrophenyl 
amino-acids from each sample of protein for radio- 
active assay, large columns and hence large quantities 
of supporting material were necessary. For this 
reason and because of the variation in silica gel 
batches, buffered ‘Celite 545’ (obtainable from John- 
Manville Co., Ltd., Artillery House, London, S.W.1) 
was used as the supporting phase. The 2 : 4-dinitro- 
phenyl amino-acids from dinitrophenylated proteins 
and also from dinitrophenylated protein hydrolysates 
have thus been successfully separated. 

After this work had been completed, it was learned 
that Bell et al.? had separated a mixture of 2 : 4-di- 
nitrophenyl-leucine, -threonine, -serine and -diamino- 
butyric acid, using a buffered column of ‘Hyflo 
Supercel’ (another trade name for diatomaceous 
silica) and ethyl acetate as the solvent. 

To prepare a ‘Celite’ column, the following pro- 
cedure was found convenient: The material as 
received from the suppliers is ground in a mortar 
with 66 per cent by weight of a suitable buffer 
solution and then enough solvent is added to give a 
freely moving slurry. This mixture is then poured 
in a glass tube having one of the ends corked, and 
thoroughly homogenized by rapid strokes of a per- 
forated metal plunger. Using slow strokes, a part of 
the ‘Celite’ is concentrated in the corked end of the 
tube and then packed tightly on the cork by pressure 
applied with the plunger ; this procedure is repeated 
until all the ‘Celite’ has been packed at the bottom 
of the column. Before use, the cork is removed and 
the excess of solvent is poured off. The sizes of 
columns found most useful were those measuring 
12 mm. X 120 mm. and 30 mm. x 200 mm. The 
large columns, taking about 60 gm. of ‘Celite’, are 
used only for preparative purposes and are capable 
of separating about 350 mgm. of dinitrophenylated 
protein hydrolysate. 

The RF values of a number of dinitrophenyl amino- 
acids using ether or chloroform saturated with water 
as the flowing solvent for buffered ‘Celite’ columns 
are given in the accompanying table. 


R VALUES FOR 2:4-DINITROPHENYL AMINO-ACIDS ON BUFFERED 
“CELITE 545’ COLUMNS 


























| 
Solvent Ether Chloroform | 
pH of buifer | pH 4 E 6-5| pH7 | pH4 | pH7 | 
DNP*-tryptophan | fast | fast | 0-9 | fast | — 
DNP-isoleucine fast | fast 0°8 fast 0-2 
DNP-leucine | fast fast 0-8 fast O2 | 
DNP-phenylalanine fast fast 0-6 fast 0-15 | 
bis DNP-lysine | fast fast 0-5 fast _ 
DNP-valine fast 0:7 0:3 fast 0-07 | 
| DNP-methionine fast 0-3 0-2 fast _— | 
| DNP-alanine ast 0-1 0-07 fast _ 
DNP-proline | fast 0-1 0-07 fast — | 
bis DNP-tyrosine fast fast 0-1 0-5 - | 
DNP-glycine fast 0-05 0-02 0-5 - | 
DNP-threonine 1-0 slow slow 0-07 
DNP-glutamic acid 0-9 slow slow | 0-03 
DNP-serine 0-6 slow slow slow - 
DNP-aspartic acid 05 | slow | slow | slow — 








*DNP = 2: 4-dinitropheny) 

Using ether columns buffered at different pH, it is 
possible to separate the 2: 4-dinitrophenyl amino- 
acids into three groups and, in some cases, obtain 
a complete separation within a group. 

(A) An ether column buffered with M sodium 
dihydrogen phosphate (pH 4-03) was found very 
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useful for the separation of dicarboxylic and hydroxy 
amino-acids. In such a column only 2: 4-dinitro- 
phenyl-aspartic acid, -glutamic acid, -serine and 
-threonine are retained and can be completely separ- 
ated from each other, while the remaining 2 : 4-dinitro- 
phenyl amino-acids travel quickly. 

(B) An ether column buffered at pH 6-5 (0-25-M 
phosphate buffer) will retain all the 2 : 4-dinitropheny] 
amino-acids with the exception of 2 : 4-dinitrophenyl- 
tryptophan, -leucine, -isoleucine, -phenylalanine and 
bis 2: 4-dinttrophenyl-lysine. Of the 2: 4-dinitro- 
phenyl amino-acids retained in this column, a 
complete separation of valine, methionine and 
glycine derivatives is obtained. Proline and alanine 
travel as one band and are not separated; the 
remaining 2 : 4-dinitrophenyl amino-acids are those 
also retained by the ether-pH 4 column. 

(C) All 2 : 4-dinitrophenyl amino-acids are retained 
by an ether column buffered at pH 7 with 0-4-M 
phosphate buffer. Individual separation in this 
column is obtained for 2 : 4-dinitrophenyl-tryptophan, 
-phenylalanine, -valine, -methionine, 67s 2 : 4-dinitro- 
phenyl-lysine and bis 2 : 4-dinitrophenyl-tyrosine and 
-glycine ; 2: 4-dinitrophenyl-leucine and -isoleucine, 
-proline and -alanine are not separated, each pair 
travelling as one band. The individual separation of 
4-dinitrophenyl-tryptophan, -phenyl- 
With 


a mixture of 2: 
alanine and -leucine (or -isoleucine) is poor. 
these amino-acid derivatives, separation is only 
obtained if the column is underloaded and very 
slowly developed. For the separation of these 
dinitropheny! amino-acids the use of reversed phase 
columns, such as those developed by Partridge’, 
should present a definite advantage. 

The ether columns are conveniently used in the 
order described above when a complex mixture of 


2: 4-dinitrophenyl amino-acids or dinitrophenylated 


protein hydrolysates are to be fractionated. For 
qualitative work it is advantageous to use a multi- 
buffered column. These columns are obtained by 
packing in one and the same column layers of ‘Celite’ 
buffered at different pH. A column with layers 
buffered at pH 4, 6-5 and 7, from top to bottom, 
will give rapid separation of complex dinitropheny] 
amino-acid mixtures. 

The chloroform columns are of limited use for the 
general separation of the dinitrophenyl amino-acids, 
being valuable in some specific cases. A chloroform 
column buffered at pH 4 will separate 2 : 4-dinitro- 
phenyl-glycine and dis 2 : 4-dinitrophenyl-tyrosine as 
one band directly from a dinitrophenylated protein 
hydrolysate. Individual separation of these two 
derivatives is achieved by using a pH 7 ether column. 

Chloroform columns are very valuable for the 
purification of individual bands obtained from a 
pH 6-5 or pH 7 ether column when working with 
dinitrophenylated protein hydrolysates. A con- 
taminant very often found in this case is 2 : 4-dinitro- 
phenol, formed during the reaction of 1 : 2: 4-fluoro- 
dinitrobenzene with the amino-acids. This was found 
to contaminate 2: 4-dinitrophenyl-valine when 
isolated directly from a dinitrophenylated globin 
hydrolysate using a pH 7 ether column, and prevents 
it crystallizing. If the dinitrophenyl-valine band is 
passed through a pH 7 chloroform column, the 
contaminant is easily eliminated and then the 
2 : 4-dinitrophenyl-valine crystallizes easily from an 
ether-petroleum ether (b.p. 40—-60°) mixture. 

Work done in the National Institute for Medical 
Research has shown that recovery of 2 : 4-dinitro- 
phenyl-proline, -glycine, -serine and -aspartic acid, in 
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milligram quantities, from buffered ‘Celite’ columns js 
substantially quantitativet. This method is likely to 
be useful for the quantitative estimation of amin... 
acids in protein hydrolysates. 

Isolation of glycine. In connexion with work on 
glycine metabolism, the need became evident for an 
easy method for the separation of that amino-acid 
from protein hydrolysates. Having in mind the 
clear-cut separation of glycine described above. a 
search was made for a suitable solvent and buffer 
capable of separating glycine from protein hydro. 
lysates. After several attempts it was found that 
chloroform containing 10 per cent of ether and a 
column of ‘Celite 545° buffered with 66 per cent of 
its weight of 1-M sodium dihydrogen phosphate gave 
very good results. 

The behaviour of 2: 4-dinitrophenyl amino-aci«s 
on such columns was studied. It was found that 
leucine, tsoleucine, valine, phenylalanine, methionine, 
proline, alanine, tryptophan, lysine (bis 2 : 4-dinitro 
phenyl), and tyrosine (bis 2: 4-dinitrophenyl) de- 
rivatives are not retained on such a column, whereas 
those of glycine (F 0-9), threonine (0-2), serine (0-04), 
glutamic acid (0-3) and aspartic acid (0-02) form 
sharp bands with the R values indicated. 

The protein is hydrolysed with hydrochloric acid 
in the usual manner and concentrated to dryness. 
The residue is mixed with chloroform and _ then 
concentrated again. The hydrolysate is taken up in 
water (20 vol.), and sufficient bicarbonate is added 
to bring the pH to 8-5. A quantity of 1 : 2 : 4-fluoro- 
dinitrobenzene equal to three times the weight of the 
hydrolysate in the form of a 10 per cent solution in 
ethyl alcohol is then added. The mixture is shaken 
for two hours at room temperature. The mixture is 
then diluted with one volume of water and extracte« 
twice with ether. The aqueous fraction is acidified 
with concentrated hydrochloric acid using congo red 
paper as an indicafor and then extracted three times 
with ether. The second ether extracts are combined 
and concentrated to dryness. This residue contains 
the dinitrophenyl] derivatives of all neutral and acidic 
amino-acids present in the protein. To effect the 
separation of the glycine, the residue is extracted 
thoroughly with chloroform containing 10 per cent 
ether, transferred to the ‘Celite’ column and developed 
with the same solvent mixture. 

On development, three bands are formed initially ; 
they are, from top to bottom: slow amino-acids 
(aspartic acid, serine, glutamic acid, threonine) ; 
glycine ; and the fast amino-acid derivatives. With 
further development the first band will dissociate 
into its components. 

The glycine fraction is collected and concentrated 
to dryness in vacuo and, if necessary, purified by 
passing through another column. Crystallization of 
the 2 : 4-dinitrophenyl-glycine so obtained is effected 
by dissolving it in a small amount of dioxane and 
adding hot cyclohexane in small portions. 

Two points are worth mentioning. (1) Care must 
be taken not to overload the column; a column of 
30 mm. 250 mm. has a maximum capacity of 
about 350 mgm. of dinitrophenyl-hydrolysate ; over- 
loading will cause the bands to tail and consequent}) 
there will not be a good separation. (2) Columns 
made with ‘Celite 545’ are fast running, less than one 
hour being the usual time necessary for the complete 
separation of the dinitrophenyl-glycine. 

The method has been applied to hydrolysates of 
rat and rabbit globin, rabbit stromatin, rat liver, 
muscle and collagen, with good results. 
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RADIO RESEARCH BOARD 
REPORT FOR 1933-48 


REPORT entitled “Radio Research 1933 
1948”"*, which has recently been published, 
covers in broad outline the work of the Radio 
Research Board during 1933-47 and also contains 
annual report of the director of radio research of 
Radio Kesearch Organization, together with 
pendixes listing scientific papers published by the 
lio Division during 1933-48, and the membership 
the Board and various committees. The pub- 
ition of this report marks a return to former 
ctice, for up to now no report has been issued by 
Board since that submitted in 1933 reviewing the 
ork of the previous twelve months. 1933 was a 
iv when important and far-reaching developments 
re being initiated ; at that time the Board formed 
the Radio Department (later Division) of the National 
Physical Laboratory, and the general features of the 
vork have been recorded in the annual reports of the 
Laboratory. At the end of 1947, however, it was 
decided to rearrange the Radio Division into an 


independent Radio Research Organization, and Dr. 


Rk. L. Smith-Rose was appointed director of radio 
research. This recent report, therefore, is the first 
annual review of the new Organization. 

During 1933-39 the programme of research was 
largely devoted to the study of radio-wave propa- 
gation over a wide range of frequencies (mainly 
!-30 Me./s.) as influenced by the properties of terrain, 
the troposphere, the ionosphere, and the configuration 
of the path of propagation. Particular attention was 
given to the ionosphere and the effect of the sun in 
producing diurnal, seasonal and longer-period varia- 
tions, and this led to the setting-up of a forecasting 
service providing information, several months in 
advance, on propagation conditions over any circuit 
involving an ionospheric path. This service was 
invaluable during the War and is being continued as 
a regular routine. Another section of the pre-war 
programme was concerned with the improvement of 
direction-finding techniques. The Adcock-type of 
direction-finder was brought to a high state of 
precision and efficiency over a frequency-range of 
100 ke./s.-30 Me./s., and other work was done on the 
spaced-loop type of aerial and in the presentation of 
information from both types of direction-finder on a 
cathode-ray tube. 

Further topics pursued were as follows: the study 
of atmospherics and its practical application to 
weather forecasting by the Meteorological Office in 
locating thunderstorms; the generation of oscilla- 
tions at successively shorter wave-lengths, leading to 

* Department of Scientific and Industrial Research. Radio Research 
933-1948. Report of the Radio Researeh Board for October 1, 1933- 

ember 31, 1948, with a Survey of the Investigations carried out 
during the Years 1934-1937 and a Report of the Director of Radio 


Research for the Year ended December 31, 1948. Pp. 59+8 plates. 
London: H.M, Stationery Office, 1950.) 2s. net. 
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the development of the magnetron and also the study 
of temperature variation of the components of 
oscillatory circuits; the measurement of radio 
frequency field-strengths—a subject which becomes 
very difficult at very short wave-lengths ; and finally 
the development of radar, or radiolocation as it was 
first called. This last-mentioned field of research was 
intimately connected with the developments of the 
other work, and the success of radar can be claimed 
as an outstanding example of the fruits that often 
accrue, and often unexpectedly, from fundamental 
research. 

During the Second World War, the general lines of 
work continued ; but the tempo was greatly speeded 
up, and the emphasis was naturally switched from 
long-term research to the immediate short-term 
problems of the hour. Much was made, 
mainly in pursuing the investigations at metric and 
centimetric wave-lengths. In this field of very short 
wave-lengths the properties of materials, especially 
of the ground and gases in the atmosphere, were 
extensively studied, and work was also done on 
direction-finding, the deviation of waves through the 
ionosphere, and the influences of site and intervening 
terrain. Another special feature of the war-time work 
was the close collaboration maintained with research 
organizations in the United States, particularly the 
National Bureau of Standards. 

After the War it was obvious that the scope of 
radio research would be considerably wider than that 
of the pre-1939 days, and in 1946 an estimate was 
made that a properly planned programme of research 
would cost some £225,000 annually. This estimate 
was accepted, and, as already stated, a Radio Research 
Organization was brought into being at the end of 
1947 under the Department of Scientific and Indus- 
trial Research. 

The work of the Organization is mainly of a 
fundamental nature, for a great deal of research 
on manufacturing processes and the development of 
radio services and equipment is necessarily carried 
out by British industry. Nevertheless, much of the 
work by the Organization is of direct and immediate 
value to those concerned with broadcasting and 
communications services. Briefly, the major items of 
research are concerned with the following fields of 
investigation: continuation of the study of the 
ionosphere and the issue of forecast bulletins ; study 
of the mode of propagation of radio waves throughout 
the working spectrum (10 ke./s.—3 10° Me./s., or 
30 km.-—0-1 mm.) as affected by terrain, lower atmo- 
sphere and ionized portions of the atmosphere (such 
questions involve intensity, velocity and direction of 
propagation, and state of polarization); improve- 
ment of the technique of making measurements at 
radio-frequencies, particularly the measurement of 
field-strength at all frequencies and of power and 
impedance above 600 Mc./s. ; study of random noise 
and atmospherics; study of the generation and 
detection of oscillations at the highest possible 
frequencies ; study of the properties of materials for 
use in telecommunications ; and provision of means 
of the fullest dissemination of information on all 
aspects of radio. 

The facilities available for research comprise prin- 
cipally certain laboratories at Teddington allotted to 
the Radio Division of the National Physical Labor- 
atory together with the Radio Research Station at 
Slough. A portion of the programme is at present 
carried out at the Telecommunications Research 
stablishment at Malvern, and a small amount is 
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done by direct contract at the universities; for the 
most part, however, radio research at the universities 
is not formally part of the programme of the Organ- 
ization. In addition to the laboratory research in 
Great Britain, the Organization operates outstations 
in the country and overseas, of which the four 
principal ones are: Hillhead, near Fraserburgh, 
Scotland, which is mainly concerned with vertical- 
incidence ionospheric measurement, though, in 
addition, it is used for transmission and reception 
tests ; Port Stanley, Falkland Islands, and Singapore, 
which also are both used for vertical-incidence iono- 
sphere work, the latter being in close contact with 
Raftles College, Singapore ; and Winkfield, Windsor, 
which is concerned with the accurate measurement 
of direction of arrival of ionospheric waves. The 
establishment of further stations is being considered. 

Last but not least in the activities reported by the 
Radio Research Board is the short account given of 
the service known as “Abstracts and References”’, a 
service of very long standing, which reviews con- 
temporary literature suitable for the needs of all 
radio research workers, whether engaged in funda- 
mental research or in industrial developments and 
applications. For many years these abstracts have 
been published monthly in the Wireless Engineer and 
also, since 1946, in the Proceedings of the Institute of 
Radio Engineers in New York. 

The past achievements of British research in the 
field of radio and radar are probably well appreciated 
by the layman; and ‘Radio Research 1933-48”, in 
the typically prosaic and modest way that char- 
acterizes official reports, gives an outline of the 
technical details and enhances the reputation that 
has been gained. There can be little doubt that the 
new Radio Research Organization will carry the 
torch in the same way. 


RESEARCH COUNCIL OF ISRAEL 
FIRST ANNUAL REPORT 


db: first annual report of the Research Council 
of Israel covers its activities from its establish- 
ment in June 1949 to March 31, 1950*. These 
activities comprise the organization and co-ordination 
of research in all the branches of natural science and 
technology ; the encouragement and conduct of 
scientific investigations with the view of the develop- 
ment of industry and agriculture and the utilization 
of the natural resources of Israel, as well as the 
promotion of health and welfare ; and advising the 
Government on planning in all fields connected with 
natural science and technology. The Council, which 
consists of seven men of science appointed by the 
Prime Minister, and five representatives of the main 
scientific institutions of the country, with the Prime 
Minister as chairman, has established standing 
advisory committees for fundamental research, as 
well as industrial, agricultural, building and food 
research. Medical research is being considered by a 
sub-committee of that for fundamental research, and 
other sub-committees have been appointed for prob- 
lems of general biology, enzymology and the utiliza- 
tion of wind-power and solar energy. For the present, 
research projects are being carried out in the estab- 


* Research Council of Israel. First Annual Report for the Year 
ending 31 March 1950. Pp. 30. (Jerusalem: Government Printer, 
1950.) 
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lished scientific institutions, and these are being 
extended where necessary. 

A study of the phase relationships of the important 
salts of the Dead Sea is reported as being carried out 
in the hope that the results may assist in the separa 
tion of these salts by solar evaporation. The Geo 
logical Institute was established at Jerusalem in 
May 1949 with the main task of mapping the country 
on a seale of 1 : 20,000 for the purpose of determining 
its resources in raw materials and surface water, in 
addition to that of advising other Governmen: 
departments in the field of geology. Two industria! 
research associations, the Citrus Concentrates Pro 
ducers’ Association and the Ceramics Research) 
Association, have so far been formed, and the textile 
laboratory at the Standards Institution of Israel at 
Tel-Aviv is expected to facilitate establishment of a 
textile: research association. Building research is 
directed particularly to the requirements of the new 
immigrants’ houses and the development of new 
building methods which will entail the minimum us« 
of imported materials. Besides a systematic study of 
climatology in relation to building and investigations 
on the influence of roof structure on the indoor 
climate of rooms on upper floors, the respective 
merits of concrete and bitumen for use in road con- 
struction in different parts of Israel are being studied, 
as well as the mechanism of the deterioration of 
bitumen and the physical effects of its ageing. 

The percolation of water from storage ponds, the 
utilization of olive residues and the rate of evaporation 
from water surfaces are other problems under investi- 
gation, while plant investigations have concentrated 
mainly on the comparative growth of different strains 
of fibre plants under local conditions and tests of 
the methods applied for the industrial utilization 
of these plants. Local plants containing alkaloids or 
essential oils have also been studied, as well as the 
sensitivity of summer and winter plants to herbicides. 
Two other projects were aimed at the elimination of 
the serious tick-borne diseases of cattle. Problems 
related to the utilization of orange peel for the growth 
of fodder yeasts, including a study of the micro- 
organisms which intervene in the fruit processing and 
of useful micro-organisms in the citrus industry, have 
also been investigated, and it is intended to publish 
detailed scientific reports on the projects in hand, 
either in scientific periodicals, including the Bulletin 
of the Council, the first issue of which is now in the 
press, or in the form of monographs. Three such 
monographs published in 1949-50 are listed in the 
report, together with a list of publications of the 
Palestine Branch for Scientific and Industrial 
Research, 1945-48. 


OVERSEAS FOOD CORPORATION 
ANNUAL REPORT FOR 1949-50 


H® second annual report of the Overseas Food 

Corporation*, which covers the year ended 
March 31, 1950, has already been rendered somewhat 
out of date by subsequent changes in personnel, and, 
so far as the groundnuts scheme is concerned, by 
the Corporation’s acceptance last autumn of the 
recommendations of the ‘working party’ which it had 
appointed as a result of the disappointing agricultural 
results at Kongwa for the second year in succession. 


* Overseas Food Corporation. Annual Report and Statement of 
Accounts for the Year ended March 31, 1950. Pp. vi+121. (London: 
H.M. Stationery Office, 1950.) 38. 6d. net. 
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This ‘working party’ was appointed to recommend 
the long-term and short-term agricultural policies to 
be pursued by the Corporation in this region in the 
light of the results achieved to date and other 
evidence. It was anticipated in the Corporation’s 
report for 1949-50 that the ‘working party’ would 
have reported and that action might have been taken 
on its recommendations by the time the Corporation’s 
»wn report was published, and it was likewise fore- 
cast that the ‘working party’ might recommend a 
drastic reduction in arable farming for the next 
planting season. 

Both anticipations have proved substantially 
correct. The ‘working party’s’ principal recom- 
mendation was that, for the three-year period begin- 
ning with planting at the end of 1950, cultivation 
of groundnuts and sorghum should be confined to 
independent farmers. This means a total of no more 
than 1,200 acres, the rest of the 94,000 acres cleared 
being used for ranching cattle. The Corporation’s 
acceptance of this recommendation has undoubtedly 
been influenced by the ‘working party’s’ disclosure 
that during the past year production of £100,000 
worth of crop cost £600,000, although this was due 
to failure of the sunflower harvest. 

It may be noted here that the Kongwa ‘working 
party’ recommended in its report (available from the 
Overseas Food Corporation, 31 Hill Street, London, 
W.1) that besides organizing the area in three 
independent farms of 12,000, 6,000 and 3,000 acres, 
respectively, an additional farm of 1,000-1,500 acres 
of cultivation should be placed under a manager 
whose operations should be directed and controlled 
by the Scientific Department and the Operational 
Research Unit, soil types for this farm being 
approximated as far as possible to those of the 
smallest farm in the cultivated area. This suggestion, 
which has also been adopted, is intended to assist in 
demonstrating whether or not the results obtained 
by these departments on the smaller scale can be 
achieved on a farming unit which could be expected 
to succeed economically. 

The ‘working party’ regarded its farming pro- 
posals as in themselves experimental, but subject to 
limitations of staff and finance it also suggested as 
of special importance fundamental studies on the 
soil physics, including soil and water relations and 
particularly the retention of water in the soil under 
different treatments, and on soil structure and the 
possibilities of counteracting soil compaction, as well 
as physiological ecological studies on crop plants and 
srasses, with particular reference to the range of root 
systems. A closer study of rainfall, humidity and 
evaporation, studies of varieties of groundnuts, 
corghum and maize in relation to drought resistance, 
extended small-scale trials of possible alternative 
cconomic crops, particularly cotton, the study of 
Validea and methods of controlling it are among 
ther investigations suggested. It also advocated the 
study of soil and moisture conversion methods, 
including the following treatments on a typical hill- 
side slope on red soils in which arrangements could 
be made for measuring soil and water surface move- 
ment and moisture contents of the soil at frequent 
intervals in time and space: (i) continuous culti- 
vation with soil-conserving banks and channeis, both 
on and ‘off the contour; (ii) strip cropping with 
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alternate husbandry on the basis of three years 
cropping and three years leys ; (iii) permanent grass 
strip of varying width and varying intervals; (iv) 
bare fallowing at intervals in the rotation. 
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The acceptance of the main recommendations put 
forward in the ‘working party’s’ report indicates 
that the Corporation now recognizes that the right 
way of cultivating crops at Kongwa has not yet been 
found; and, although the question may fairly be 
raised whether the modest scheme now proposed is 
worth retaining within the framework of the Overseas 
Food Corporation or whether it should not be trans- 
ferred to the Tanganyika Government, it is clear that 
the future policy of the Corporation at Kongwa or 
elsewhere will be firmly based on scientific investi- 
gation. The present report, for example, points out 
that the progress of work in the three regions 
Kongwa, Urambo and South Province—has empha- 
sized the importance of detailed forward reconnais- 
sance of land before any clearing takes place. Only 
in this way can it be ensured that all the land cleared 
is suitable for cultivation in respect of its fertility, 
drainage and situation, and that none of it will need 
to be abandoned after the expense of clearing has 
been incurred. In Kongwa, it is admitted, the 
decision to clear the bush on a square-mile grid was 
taken and acted upon before the necessity of detailed 
reconnaissance was fully appreciated. 

The scientific and technical work of the year is 
reviewed in Chapter 12, and in the report of the 
Scientific Department for the crop-year 1948-49, the 
general summary and conclusions of which form 
Appendix 5. The major work undertaken by the 
Geological Department was the forward recon- 
naissance of 1,200 square miles of the Southern 
Province and the investigation of proposed dam 
sites on the Mbemkuru River for a water supply to 
Noli. Other work included investigation of the 
underground structure in relation to the yellowing of 
the groundnut plants in the Lubirimluga at Kongwa. 

The main purpose of the investigations of the 
Scientific Department remains the collection of data 
on which may be based the development of sound 
systems of agriculture in the regions of Tanganyika 
Territory under development by the Corporation. 
During the season under review the experimental 
stations in the three regions were firmly established, 
with complete soil-conservation systems and mech- 
anical equipment. Considerable progress was made 
in the assessment of the chemical and physical 
characteristics, and the classification on genetical 
lines, of the main soil types of all regions, particularly 
in the Southern Province, in collaboration with the 
forward reconnaissance survey. 

Many experiments were laid down on the fertilizer 
requirements of the main crops on the main soil 
types, but several of these experiments were lost 
through severe drought. As in 1947-48, phosphorus 
was the only added plant nutrient which increased 
the yield of groundnuts. Sunflowers gave some 
response to phosphorus and calcium; but nitrogen 
caused severe seed-bed losses of plants. Addition of 
nitrogen greatly increased the yield of maize, especi- 
ally in presence of phosphorus. Trials with individual 
crops were al3o considerably affected by the drought, 
especially at Kongwa. Early planting of groundnuts 
was shown to be of importance in all three regions, 
and the limited planting season available at Kongwa 
was again demonstrated. At Urambo, some varieties 
of grain sorghum yielded well, and satisfactory crops 
of some of the short-term maize varieties were har- 
vested, while two varieties of soya beans showed 
some promise in the Southern Province. 

Work on plant diseases was largely confined to 
Urambo. The only disease of groundnuts of serious 
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economic importance at the present time is rosette 
disease, which was particularly heavy at Urambo in 
1948-49. ‘The investigations so far have been designed 
to study the biology of the aphid which transmits the 
disease and methods of controlling it. Attention has 
also been given to diseases causing losses in the seed- 
bed and of the young seedlings, entailing the study 
of a range of seed-dressing materials. Besides the 
study of the insect vector of rosette disease, the main 
entomological work was concerned with the pollina- 
tion of sunflewers. The control of the blue bug pest 
of sorghum and sunflower was also studied. Analysis 
of the oil-content of developing groundnuts from 
experimental plots indicate that the smaller kernels 
have a lower oil-content and that shrivelled kernels 
show a lower proportion of oil than smooth ones of 
the same size-groups. Conversely, in Tanganyika, 
the larger the seed the more vigorous the seedling and 
the sooner it emerges from the soil. 

The Scientific Department maintains close relations 
with Government officials engaged on similar work in 
East Africa by means of the Corporation’s Scientific 
Committee, of which the director and deputy director 
of the East African Agricultural and Forestry 
Research Organization and the director of agriculture, 
Tanganyika Territory, are members. The Depart- 
ment is also linked with the Agricultural, Research 
and Technical Department in London, and, in 
addition, a close liaison is maintained with other 
scientific and technical work outside the Corporation, 
at home and overseas. While for the time being the 
existence of such a vigorous Scientific Department 
may well have a stimulating effect on the agricultural 
research at present being co-ordinated in East Africa 
under the East African High Commission, the nature 
of the work is such that the question may well arise, 
ultimately, whether it would not be more effectively 
prosecuted, with less risk of duplicated effort, under 
the auspices of the East African Agricultural and 
Forestry Research Organization when that has been 
fully developed. 

Most of the work of the Operational Research Unit 
in 1949 dealt with field trials of agricultural equip- 
ment in use or of potential value, particularly 
planting-machines and machines for harvesting 
groundnuts, the two operations where there is most 
need of improvement. Work on ridge planting of 
groundnuts gave promising results under close super- 
vision, and modifications to combines for harvesting 
sunflowers have proved of great practical value. Con- 
siderable attention continued to be given to the 
machines used in, and the techniques of, land-clearing, 
and as a result of investigations of chain-felling 
technique and root-cutting the manufacture of two 
prototype machines was put in hand. The bias of 
future work is to be towards an assessment of the 
performance of equipment during normal operations. 

Included as Part 5 of the Overseas Food Corpora- 
tion’s report is the second annual report of the 
Queensland—British Food Corporation for 1949-50. 
The area of 29,286 acres sown to sorghum gave a 
final yield of about 316,000 bushels or 80 per cent of 
that originally estimated, due partly to the succession 
of extremely heavy frosts in May, but principally to 
lodging, especially in the variety ‘kalo’. Results 
obtained on an area of about a hundred acres sown 
to sunflowers justified the opinion that this crop will 
be of value, not only to provide vegetable protein for 
feeding to pigs, but also as a rotation crop with grain 
sorghum. Despite severe frosting and local flood 
damage to the plot, about 400 lb. of seed per acre 





March 31, 1951 VoL. 167 


was harvested. The area sown to sorghum was 
increased to 66,432 acres and most crops are making 
satisfactory progress, generally the later-planted 
crops, and the areas re-sown, promising the best 
results. A scientific committee is being established 
on which it is proposed that the University of Queens- 
land, the Queensland Department of Agriculture and 
Stock, and the Commonwealth Scientific and Indus. 
trial Research Organization should be represented, 
under the chairmanship of the deputy chairman of 
the Queensland—British Food Corporation. 


THE COCO-DE-MER OF THE 
SEYCHELLES 


.[E coco-de-mer palm of the Seychelles, Lodoiceu 

seychellarum (or, to give it an earlier but mis 
leading name, L. maldivica), has for several reasons 
long been familiar as one of the most remarkable of 
endemic plants ; but while some things about it ar 
well enough known, others are not, and Mr. Durochei 
Yvon, who has a wide first-hand knowledge of the 
plant, has done a useful service in re-stating the facts 
in a recent well-illustrated paper*. 

The Seychelles comprise two groups of islands, one 
coralline and one granitic, and Lodoicea is native only) 
on two of the latter, Praslin and one of its satellite 
islands, Curieuse, which together have an area of less 
than twenty square miles. There are traces of its 
former existence on a second satellite, Round Island 
Formerly it must have had a very complete and even 
distribution over these islands ; but to-day it occurs 
mostly in scattered groups or as relic trees. It still 
grows, however, under more or less natural condition: 
in the Vallee de Mai and in one or two other nearby 
reserves, on Praslin, where there are estimated t 
be four thousand trees. The palm grows in a dee} 
red lateritic soil derived from granite, and unde! 
natural conditions is definitely a hill-side species 
which is seen at sea-level only on spurs of granite 
It does not grow, as the coconut does, in maritim« 
sand. 

The fruits, which are often but mistakenly called 
double-coconuts, are the best-known part of the 
tree’s story, and are said to be the largest fruits 
known, often being eighteen inches long and more 
than three feet round. Each is a fibrous drupe with 
a bilobed endocarp containing, when mature, an 
endosperm of ivory-like consistency. In this state 
the fruit generally weighs about 25-40 lb., though 
abnormal specimens of 90 lb. have been recorded 
The specific gravity of the fruit when ready to 
germinate is about 1-2, so that it sinks in both fresh 
and sea-water ; but if the endosperm decays it will 
float, and it is in this non-viable condition that it 
has been cast up on the shores of the Maldives an: 
of India. Lodoicea is diwcious ; may reach a heigh' 
of 100 ft.; takes twenty-five years to mature, anc! 
the fruits take more than six years to ripen. Wind 
pollination is the rule; but the flowers are visited b) 
insects. 

There is much else of interest in Mr. Durochet 
Yvon’s paper, especially perhaps his accounts of th 
mature root system and of the method of germination ; 
but this note is concerned rather with stressing the 
geographical problem that Lodoicea presents. Here 


* Durocher Yvon, F., “Seychelles Botanical Treasure ; the ‘Coco- 
de-Mer’ Palm (Lodoicea maldivica Pers.)’’, La Revue Agricole de I’lle 
Maurice, 26, 69 (1947). 
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is @ species of palm so unlike others with which it 
is associated as to have been accorded generic status, 
of which there is not even trace outside what is 
virtually a single island of one equatorial oceanic 
group, six hundred miles from any large land area 
—a palm moreover which, despite its enormous fruits, 
naturally colonizes steep hillsides, and which cannot 
establish itself on sandy sea shores, nor indeed even 
be dispersed in a viable state by ocean currents 
because of its specific gravity. What might not be 
learnt could we but see clearly the whole phyletic 
and geographical history of such a plant! 
RonaLtp Goop 
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A FURTHER EXPERIMENT IN 
MARINE FISH CULTIVATION 


ot pe fish for eating have still to be hunted, a 
.J method of food-getting long ago abandoned on 
land by the most advanced peoples. Many have felt 
that it ought to be possible to grow sea-fish under 
controlled conditions to give a maximum return for 
minimum effort and expense; but it has not been 
easy to see how to do it. During the Second World 
War, a courageous pioneer, the late Dr. Fabius Gross, 
initiated to this end an ambitious experiment in Loch 
Craiglin, Argyllshire, already reviewed in Nature}. 
The Loch proved in many ways unsuitable; but this 
set in high relief some of the factors which must 
prove of importance in any work of rearing sea fish. 
An alternative loch was sought for a comple- 
mentary study on the effect of fertilizers, and the 
adjacent Kyle Scotnish was chosen. The response of 
the flora and fauna to added nutrients has been 
assessed in terms of the neighbouring Sailean More, 
very similar body of water which was left un- 
fertilized?. 
Variations in abundance of phytoplankton can be 
completely explained in terms neither of nutrient 
listribution nor of grazing of plants by animals, nor 
ndeed of both together. The authors discuss the 
effect upon reproduction of physiological changes in 
he-diatoms themselves and of environmental chemical 
iwents which had arisen from the metabolism of 
arlier inhabitants of the water. The nature of these 
hemical agents which affect growing organisms for 
sood or ill is one of the great unsolved problems of 
narine ecology. Our ignorance provides a serious 
mpediment to attempts such as this to understand 
und control the cultivation of sea fish. 
Nevertheless, the experiments have clearly shown 
hat the addition of nutrients in the form of ammonium 
sulphate and superphosphate to sea lochs causes an 
nerease in plankton production and in the density 
f bottom-living animals, and an accelerated growth- 
rate in plaice and flounders. Owing to the conditions 
for experimenting, no results could be obtained con- 
verning the effect of fertilizers on round fish, nor 
could any relationship be established between the 
quantity of fertilizers added and the total yield of 
fish. For these reasons the actual economics of 
fertilizer application could not be assessed. These 


further experiments in Kyle Scotnish call, therefore, 
for no modification of our comment on the original 
Loch Craiglin reports (Nature, 161, see p. 631) to the 
effect that the experiments failed in their primary 
objective of demonstrating that marine fish culti- 
vation can be made to pay. 
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It is sad that Dr. Gross will now neyer again 
contribute to this important but difficult field of 
investigation. 

G. A. STEVEN 
L. H. N. Cooper 

' Nature, 161, 631 (1948), and 162. 378 (1948). 

* Proc. Roy. Soc. Edin., B, 64 (1950). A Fish Cultivation Experiment 
inan Arm of a Sea-loch. No. 1, Introduction; by Dr. F. Groas ; 
6d. No. 2, Observations on some Hydrographic Factors in Kyle 
Scotnish ; by 8. R. Nutman; 5s. No. 3, The Plankton of Kyle 
Scotnish ; by Dr. D. T. Gauld; 58. No. 4, The Bottom Fauna 
of Kyle Scotnish; by Prof. J. E. G. Raymont; 7s. 6d. No. 5, 
Fish Growth in Kyle Scotnish ; by Dr. F. Gross; 48. 6d. 


REGIONAL LIBRARY SYSTEMS 
IN GREAT BRITAIN 


HE Library Association has issued as No. 2 in its 

pamphlet series a survey of the regional library 
systems, their development through two decades and 
their possibilities for the future (pp. 36; London: 
Library Association, 1950; 3s. ; 2s. 6d. to members). 
This pamphlet, which is by Mr. P. H. Sewell, director 
of the South-Eastern Regional Library System, should 
be of particular interest at the present time, when the 
need for regional developments, in the technical and 
scientific field as well as generally, has been widely 
recognized. Mr. Sewell pays generous tribute to the 
help of the Carnegie United Kingdom Trust in 
initiating the regional system and to the leadership 
and administrative ability of Lieut.-Colonel J. M. 
Mitchell, Dr. Luxmoore Newcombe and many others 
whose enthusiastic co-operation has been the decisive 
factor in the success so far achieved. The concise 
picture given of the position in the various regions 
is only one valuable feature of the pamphlet. Equally 
important is the summary of the factors upon which 
the efficiency of a regional system depends. 

First among these the author places the full-time 
direction of a competent librarian. All regions, he 
urges, should become self-sufficient in current non- 
fiction of the more serious type. Each region should 
also have access to the means of photographic repro- 
duction both by photostat and by microphotography, 
and all large libraries should possess the necessary 
viewers. A co-ordinated system of contributing to, 
and filing periodicals within, each area is long overdue ; 
and he suggests that, to supplement the service of 
the regional systems, the National Central Library, 
released from traffic in current non-fiction purchased 
in Great Britain, could buy on publication the most 
important works published in Europe and America, 
aided, if necessary, by the advice of appropriate 
national advisory bodies. The National Central 
Library should also become a copyright library on 
terms similar to the Universities of Oxford and 
Cambridge, or, alternatively, one of the existing copy- 
right libraries should participate in the scheme. 

The greatest problem, however, is that of securing 
adequate funds for the regional systems. Regarding 
this, Mr. Sewell makes two recommendations: the 
substantial contribution of regional systems to the 
national inter-lending service and the real inadequacy 
of their finance should receive recognition both 
nationally and locally ; and some action should be 
taken to ensure that these organizations, which 
arrange the great majority of inter-library loans in 
Great Britain, besides receiving the necessary financial 
support, also have a commensurate share in the 
planning of national inter-lending policy. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


A Combinatorial Formulation of Multiple 
Linkage Tests 


SEVERAL recent publications’? have suggested that 
a rational basis for the quantitative analysis of the 
ideas (interference, coincidence, etc.) arising in the 
study of genetic recombination will be found in the 
use of a mapping metric, differing from ‘map distance’, 
in that interference phenomena shall now be uniform. 
Among the forms discussed by Owen, one of great 
elegance and comparative simplicity gives to inter- 
cept lengths of long chromosome arms the distribution 
of y*/4 for four degrees of freedom. 

It has recently been shown that in this case the 
observable frequencies of the recombination classes 
among any number of marked loci on the same finite 
arm may be expressed explicitly in terms of the 
lengths of the segments between the centromere, the 
marked loci, and the terminus, by the combinatorial 
permutation of a system of rather simple algebraic 
functions. If we define : 


a (2) l . r‘4 l 18 ‘ 
4! 8! 
B (x) ! _ 9 
5! 9! 
(x) ta! . x . pie 
2! 6! 10! 
8 (x) - J re + . — xl 
3! i! Li! 
so that 
x Y cosh x, ” Y cos «, 
6} 8 sinh x, 86 8 sin 2%, 


t 


and differentiation with respect to « permutes the sym- 
bols in the order (Sy8«), then we may associate residual 
values (mod 4) of 0 with «, 1 with 8 and 1 with 8. 
The arguments of the symbols are then to be each 
twice the metrical value of the corresponding seg- 
ment. For the frequency of non-recombinants in all 
segments, we write down all possible successions of 
the symbols «, 8 and 8, beginning with a or #8 for 
the segment next to the centromere, and ending with 
a or 8 for the terminal segment, such that the sum 
of the residues of no succession of symbols shall 
exceed unity in absolute value, while the sum for all 
shall be zero. Thus for four markers and five seg- 
ments we have : 


ococononox nore: (38 Ba docx Banad 
aBbada xa(3or 8 Banda 8ad88 
aa da xara § Bdann BdBad 
ab dan 42338 B588x 85a88 


If recombination occurs in any segment, the sym- 
bols of the corresponding column are all permuted 
according to the permutation («y)(63). If, for ex- 
ample, there is no genetic marker at the centromere, 
or at the terminus, the distinguishable classes of 
offspring will have frequencies found by substituting 
«a + y fora and 6 + 8 for 6 or 8, in the first and 
fifth segments, giving, in place of the formula 
above : 
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f acoxae {ada 
68 (a+ y) (8 Boe (a + ¥) 


(a 
at 388) 


{ am | \aas | 
(e+7) ? VBaat + 38) (8 + 8) See) L 8) 
888 } | 8a8 


in which only three columns remain to give by per- 
mutation of symbols the eight observable frequencies 
of a four-point test. However, in the heterogameti 
sex of many organisms, sex itself acts as a termina! 
marker for the pairing segment (Z) of the sex 
chromosome, while the centromere acts, to som 
extent, as a marker in tetrad analysis. 

By adding all permutations it is easily verified that 
the sum of all recombination classes is always dosh (" 
where U is twice the metrical length of the chromo 
some arm, This is, therefore, a constant divisor for 
finding absolute frequencies. 

The differential coefficient with respect to variation 
of the metrical length of any single segment will 
therefore be found by using the permutation (dyfa) 
in the appropriate column, and deducting the original! 
value multiplied by tanh U. The frequencies will, o! 
course, be relatively insensitive to variation in th« 
unmarked segments. 

The functions employed must have appeared re 
peatedly in the analysis of diverse problems ; I am 
not aware that they have any accepted notation. 
What is remarkable is that, by their aid, the multi 
plicity of all possible modes of gamete formation, and 
their functional dependence upon a number of para- 
meters, should be expressible in terms of a single, 
easily remembered rule. 

A. FISHER 

Department of Genetics, 

University of Cambridge. 

Dec. 27. 
! Fisher, Lyon and Owen, Heredity, 1, Pt. 3, 
* Fisher, R. A., Biometrics, 4, 1 (1948). 
*Owen, A. R. G., Proc. Roy. Soc., B, 186, 67 (1949). 
‘Owen, A. R. G., “Advances in Genetics”, 3, 117 (1950). 


355 (1947). 


Vibration Measurement by 
Interferometry 


InN the experimental investigation of the problem 
of isolating very sensitive measuring instruments from 
the effects of building vibration, it has been found 


— to measure amplitudes of the order of 


+25 yw (10° in.). Optical interference methods have 
~s investigated and used by Thomas and Warren’. 
Osterberg’, Cortez’, Kennedy* and other workers. 
Multiple-beam interference methods, however, have 
not been applied by these workers. Tolansky and 
Bardsley’ have demonstrated the use of multiple- 
beam methods in studying vibration in quartz crystals. 
The use of multiple-beam interference techniques in 
conjunction with stroboscopic techniques offers a 
method of calibrating the most sensitive vibration 
detectors in terms of light waves to a high precision. 

If the two silvered plates making up the inter- 
ferometer unit in a multiple-beam Fizeau fringe 
system are made to vibrate relatively to one 
another, each bright fringe in the case of a trans- 
mission system widens into a broad band. The 
width of this band in terms of the fringe-spacing 
determines the displacement of one plate relative to 
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the other, if a continuous light source be used. The 
amplitudes must necessarily be less than a quarter 
of a wave-length of light if confusion between over- 
lapping broadened fringes is to be avoided. If the 
light source be regularly interrupted at a frequency 
slightly different from the frequency of vibration of 
the interferometer plates, the fringes will appear quite 
sharp, but will undergo a slow periodic displacement 
which gives the amplitude of vibration. 

Following preliminary observations with one 
silvered plate on each prong of a tuning fork, an 
experimental apparatus was constructed in which one 
plate was attached to the centre of a thin metal bar, 
and separated by a small space from a second plate 
mounted on the frame from which the ends of the 
bar were supported. The bar was excited electro- 
magnetically at a frequency which could be adjusted 
to differ by a conveniently small amount from the 
interruption frequency of the light. The second plate 
was capable of fine adjustment through small angles 
about mutually perpendicular axes in its plane, and 
through small displacements normal to its plane, by 
a simple arrangement of three differential screws. 

As & result of observations made with various 
sources of light both continuous and intermittent, 
including mechanical interruption of continuous 
sources, it has been demonstrated that the amplitude 
of vibration may be observed (i) as a fringe broadening 
with a continuous source, (ii) as a slow periodic 
movement of the fringes with an intermittent source. 

The method, which is being further developed, 
offers an attractive means of absolute calibration of 
the most sensitive vibration detectors. Preliminary 
measurements indicate a precision of the order of 
0-003 u (10-7 in.). The maximum amplitude of vibra- 
tion measurable using stroboscopic techniques has 
vet to be determined. 

This work has been carried out as part of the 
research programme of the Division of Metrology, 
Commonwealth Scientific and Industrial Research 
Organization. 


No. 4248 





C. F. Bruce 
J. A. MACINANTE 
J. C. KELLY 
National Standards Laboratory, 
University Grounds, 
Sydney. 
Oct. 19. 
Thomas, H. A., and Warren, G. W., Phil. Mag., 5, 1125 (192s). 
Osterberz, H., J. Opt. Soc. Amer., 22, 19 (1932). 
Cortez, 8. H., J. Opt. Soc. Amer., 24, 127 (1934). 
‘Kennedy, W. J., J. Opt. Soc. Amer., 31, 99 (1941). 
Yolansky, 8., and Bardsley, W., Nature, 161, 925 (1948). 


Hall Constant of Cadmium Oxide 


CapMium oxide has an electrical conductivity 
considerably higher than is exhibited by other metallic 
oxides!, with the possible exception of Fe,;O,. As an 
electronic semi-conductor it possesses unusual pro- 
perties in that its thermo-electric power increases with 
increasing temperature*, while its conductivity de- 
creases slowly with increasing temperature*®. As a 
means of determining the nature of the conduction 
mechanism which leads to quasi-metallic properties 
in a semi-conducting oxide, the Hall coefficient R 
was measured as @ function of temperature and oxygen 
pressure for specimens of cadmium oxide made from 
material of the kind used by Andrews? and by Wright. 
By this means the sign and concentration ny of the 
charge carriers can be determined. 
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Fig. 1. The relation between Hall coefficient and temperature 
for cadmium oxide at different air and oxygen pressures 


Specimens were made by compressing the purest 
obtainable cadmium oxide powder in a steel die, and 
were of dimensions 4 cm. xX 1 cm. x 0:1 em., and 
apparent density 5-5 gm. cm.-*. These were fitted 
with current and Hall electrodes and then clamped 
between microscope slides. Platinum leads were then 
brought out and a test cell made by sealing with soda 
glass. A small tube was sealed into the cell and could 
be connected to a vacuum system or to supplies of 
dry air or oxygen. An A.c.-supplied heating coil was 
fitted around the cell, which was then firmly clamped 
between the poles of an electromagnet which gave 
a field of 4,000 oersteds. A direct current of 30 milli- 
amp. was sent through the specimen, the temperature 
of the cell was measured with a chromel/alumel 
thermo-couple, measurements of P.pD. were made with 
a Vernier potentiometer, and the pressure of air or 
oxygen in the cell could be measured with a McLeod 
gauge or vertical manometer. Measurements were 
made from room temperature up to 200° C., taking 
the usual precautions for reversal of current and of 
magnetic field at each reading. 

From the direction of the Hall effect it was observed 
that conduction in cadmium oxide is by electrons 
and not by positive holes. Results of similar nature 
were obtained with each of four specimens prepared 
as described above, and Figs. 1 and 2 show the results 
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Fig. 2. The relation between Hall coefficient and oxygen pressure 
for cadmium oxide at three temperatures 
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obtained for one of them. It is seen that R, and 
hence the value of ny, remains substantially constant 
up to about 150° C., but that above this temperature 
the value of | R | decreases rapidly, indicating a 
sharp increase in ny. The variation of | R| with 
oxygen pressure, Po,, at constant temperature 
(plotting air pressure as its partial pressure of oxygen) 
is found to agree with the equation 


1 


log | R log Po, 
mm 


const. 


previously suggested by me‘, using Wagner’s relation 
that 
nf = KPo,~ 1/4, 


where K is an equilibrium constant 
for the reaction between oxygen and 
cadmium oxide, and m is a constant, 
the value of which can be predicted 
from arguments based on chemical 
thermodynamics. Previous results of 
Wagner and his co-workers®* show 
that the experimentally determined 
values of the constant nm decrease 
with increasing temperature. The 
values calculated from Fig. 2 are 
as follows : 

Temperature (°C.) 148 185 202 
Value of n 146 10°6 6-6 
These values are of the same order as those obtained 
by Baumbach and Wagner from measurements of the 
variation of the conductivity of cadmium oxide with 

oxygen pressure’. 

The value of free-electron concentration at a 
pressure of 774 mm. of air and from room temperature 
up to 150° C. is approximately 3-4 x 10'* per cm.*. 
Although this value is high for a semi-conductor, it is 
not considered sufficiently high to explain completely 
the degeneracy observed at such low temperatures 
and the subsequent increase in ny at about 150° C. 
The influence of the above results on the interpreta- 
tion of the conduction processes in cadmium oxide 
will be published elsewhere. 

These experiments were carried out in part at 
Queen Mary College, London, and completed while 
at Chelsea Polytechnic. Thanks are due to Prof. 
H. R. Robinson and to Dr. W. H. George for the 
provision of laboratory facilities. 

C. A. HoGartu 

Physics Department, 

University, Reading. 

Nov. 18. 

‘Meyer, W., Z. Elektrochem., 60, 274 (1944). 

* Andrews, J. P., Proc. Phys. Soc., 59, 990 (1947). 

* Wright, R. W. H., thesis, London (1949). 

‘ Hogarth, C. A., Phil. Mag., 39, 260 (1948). 

* von Baumbach, H. H., and Wagner, C., Z. phys. Chem., B, 22, 199 
(1933) 

*vyon Baumbach, H. H 
(1954 


and Wagner, C., Z. phys. Chem., B, 24, 59 


Pulsed Emission from the BaO-.SrO-—CaO 
System 

In a recent communication! we referred to our 

work on the measurement of the thermionic emission 

from mixtures of alkaline earth oxides (BaO, SrO 

and CaO). The accompanying diagram shows the 


variation of pulsed emission (amp. cm.~? at 1,000° K.) 
with molecular composition which we have found. 
As can be seen, there appears to be a large central 
area in which the emission is greater than the maxi- 
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Contours show pulsed emission in amp. cm.~* at 1,000° K. 
in molecular percentage 


Composition 


mum obtained from any barium/strontium mixture. 
A maximum of about 8-0 amp. cm.~* occurs at 
BaO : SrO: CaO: : 47:43:10, the emission falling 
away sharply with any variation of composition 
greater than 2 per cent. This value has been obtained 
from oxides prepared from either mixed or co- 
precipitated carbonates and can be repeated to 
within 10 per cent. Violet and Reithmuller* have 
also found a similar variation of emission in the 
neighbourhood of this composition. In all, about 
a hundred different compositions have been studied, 
in many cases from both mixed and co-precipitated 
carbonates. 

No theoretical explanation can at present be 
offered ; but X-ray examinations, a study of the life 
performance, and other experiments are in hand. 

L. ELIZABETH GREY 
Research Staff of the M.O. Valve Company 
at the Research Laboratories, 
The General Electric Co., Ltd.., 
. Wembley. 
' Grey, L. E., Nature, 165, 773 (1950). 
* Violet, F., and Reithmuller, J., Ann, Radioelect., 4, 184 (1949). 


Origin of a Time-lag Effect in Selenium 
Rectifiers 


Ir is a rather common occurrence that the resistance 
of semiconductor rectifiers drifts after application of 
a voltage. This effect is particularly strong imme- 
diately following the application of a voltage in the 
blocking direction. If the current decreases with time, 
one speaks of ‘forming’; if it increases, of ‘creep’. 
Forming and creep effects are particularly large in 
selenium rectifiers’. An explanation has been pro- 
posed? based on the migration of ions in the barrier 
layer of the rectifier. 

A time-lag between a voltage change and the resulting 
change of impedance of selenium rectifiers is indicated 
by the different values of impedance obtained from the 
following two measuring methods: (a) the rectifier 
is part of an audio-frequency bridge using a small 
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\cceleration of the recovery of a selenium rectifier from the 

fects of a voltage pulse (1 V., 0-1 m.amp., 10 sec.) by illumination 

with white light 
a.c. voltage with variable D.c. bias voltage at the 
rectifier ; (6) a large a.c. voltage is applied at the 
rectifier ; the impedance is obtained from evaluation 
of the loop formed by a plot of current versus voltage 
51 an oscilloscope’. 

Cime-lag effects may in principle be caused either 
by ionic migration or by trapping and thermal 
release of electrons*. A decision between the two 
alternatives, ionic process or electronic process, was 
sought by an investigation of the influence of light 
on the time-lag effects. For this purpose a selenium 
rectifier with a transparent cadmium electrode was 
made. The rectifier was inserted into an audio- 
frequeney bridge which was balanced. ‘Then a voltage 
pulse was applied at the rectifier in the blocking 
direction. The voltage pulse was kept so small (about 
one volt) that there were no irreversible changes in 
the impedance of the rectifier and that heating effects 
were negligible. After passage of the pulse, it was 
found that the bridge was slightly unbalanced, and 
that it returned to balance after several tens of min- 
utes (at room temperature)’. The voltage developed 
across the detecting branch of the bridge indicates 
the change in impedance of the rectifier. The accom- 
panying illustration is a photograph of the recording 
of this voltage after a pulse has passed through the 
rectifier ; the recording is calibrated in changes of 
capacity, though both capacity and resistance of the 
rectifier are effected after a pulse. It is seen that 
illumination accelerates the recovery. The recovery 
persists after the illumination has been removed. 
The rate of recovery increases with the light intensity. 
lhe light intensity used in this case was kept so 
sinall that the balance of the bridge was not disturbed 
measurably by the illumination of the rectifier (that 
is, by the photovoltaic effect in the rectifier). 

Since it is unlikely that ionic migration is influenced 
by illumination, it is concluded that the rate- 
determining step for the recovery of a selenium 
rectifier after pulsing with a (small) voltage in the 
blocking direction is an electronic process. A more 
extensive treatment of this subject will be published 

hortly. 
K. LEHOVEC 
Signal Corps Engineering Laboratories, 
‘ort Monmouth, New Jersey. Oct. 28. 
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Hill Book Co., New York, 1948). 

Lehoveec, K., Phys. Rev., 78, 348 (1950). 





NATURE 52: 


Kinetics of the Polymerization of Styrene 
by Friedel-Crafts Catalysts 


ALTHOUGH the mechanisms and kinetics of the 
free-radical catalysed polymerization of styrene have 
been fairly extensively investigated'*, the poly- 
merization employing Friedel Crafts catalysts has 
received much less attention. Williams* has investig- 
ated the stannic chloride catalysed polymerization of 
styrene in carbon tetrachloride solution and shown 
that the overall rate of monomer consumption can 
be represented by the expression : 


—dm 
7 kmb(m — x), 


where /” is initial styrene concentration, x is styrene 
consumed in time ¢, 6 is initial catalyst concentration. 
He has also shown that induction periods are present. 
We are studying the aluminium chloride catalysed 
polymerization of styrene in carbon tetrachloride 
solution from a kinetic point of view, and it is pro- 
posed to summarize here the principal conclusions 
reached to date. 

In agreement with the results of Williams on the 
stannic chloride catalysed reaction, we find that 
(1) the polystyrene formed is equivalent to the mono- 
styrene consumed, (2) the polymers formed are of 
low molecular weight, (3) the overall activation 
energy appears to be small. On the other hand, our 
reactions do not generally show induction periods, 
and the overall rate of monomer consumption is best 
represented by the expression : 


: — = ko(m — x) (b — 2]/n), 

where n is average chain-length of polymers formed. 
The overall constant /, is different for each reaction, 
and appears to obey the law log, ky « 1/n. Further- 
more, we find that (i) the ‘catalyst’ appears to be 
consumed during the reaction, as is indicated by the 
term (b — x/n) in the rate equation, (ii) the initial 
rate of reaction is proportional to mb, and gives 
always the same rate constant. 

Let M,, Mn*, Mn, B, S and S* represent monomer, 
growing polymer, deactivated polymer, AICI;, solvent, 
and activated solvent molecules respectively, g the 
concentration of growing polymer chains, and s the 
concentration of activated solvent molecules; then 
our results can be explained on the basis of the 
following set of collisions : 


Velocity of reaction 


(1) Initiation M, +B-M,* Vy=kgmb 
(2) Propagation M,*+M,->M,* 

or in general Ma* +M,->M*n +1 Vp=kpgm 
(3) Termination Mn* +M,> Man +1 Ve=kygm 
(4) Monomer transfer Mn*+M,~Mn+M,* Vie=hirgim 
(5) Solvent transfer Mn* +S—Mn+S* 

followed by S* +M,-M,*+S8 V,=kysm 


Stationary-state considerations lead to conclusions 
in agreement with the experimental results. This 
system of reactions appears to us to be more probable 
than that proposed by Price® to explain the results 
of Williams. 

The average chain-length (n) was determined from 
viscosity measurements employing the relation be- 
tween the intrinsic viscosity and the molecular weight 
introduced by Kemp and Peters* for polystyrenes of 
low molecular weight. ‘The values so far obtained 
may be subject to correction when absolute values 
have been obtained from osmotic measurements. It 
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these and further results in due course. 
D. O. JorRDAN 
A. R. MATHIESON 
Department of Chemistry, 
University, Nottingham. Nov. 14. 
' See, for example, Burnett, G. M., Quart. Rev. Chem., 4, 292 (1950). 
* Bawn, C. E. H., ““The Chemistry of High Polymers’’ (London: 
Butterworths Scientific Publications, Ltd., 1948). 
* Williams, G., J. Chem. Soc., 775 (1940). 
* Price, C. C., Ann. N.Y. Acad. Sei., 44, 351 (1943). 
* Price, C. C., “Mechanisms of Reactions at Carbon—Carbon Double 
Bonds”, 112-115 (New York: Interscience Publishers, Inc., 1946). 
* Kemp and Peters, Indust. Eng. Chem., 34, 1097 (1942). 


Quantitative Separation of Small Amounts 
of Zinc from other Metals by Chromato- 
graphy on Cellulose Columns 


THE great usefulness and versatility of chromato- 
graphy for qualitative separation of metals have been 
shown recently in a number of reports. So far, much 
less work appears to have been published on the 
quantitative possibilities of the method. Lacourt 
et al.* have described the determination of aluminium, 
iron and titanium separated on paper strips using 
colorimetric procedures for the final estimation. 
Burstall and his colleagues? have employed cellulose 
columns for the analysis of alloy steels ; in the same 
paper the separation of gold from the metals of the 
platinum group is mentioned, and the possibility of 
other quantitative separations is foreshadowed. Using 
thick strips of filter paper, Anderson and Lederer* 
have recently separated thallium quantitatively from 
other metals. 

As a step in an investigation on the effect of trace 
impurities on the performance characteristics of 
tin/lead solders, we have examined the quantitative 
separation of zinc from other metals likely to be 
encountered. Exploratory experiments had shown 
that it was possible to remove the bulk of the two 
major constituents by preliminary chemical separa- 
tion, leaving these two metals with the impurities 
in quantities of about equal order of magnitude. 
Using paper strips according to the method described 
by Burstall et al.‘, with methyl propyl ketone as 
eluent, it was possible to obtain complete separation 
of the following metals applied to a paper strip in 
approximately equal quantities (10-5 gm.): tin, 
aluminium, nickel, lead, manganese, bismuth, cobalt, 
zine, copper and iron. 

With solutions containing the same metals and 
using butanol hydrochloric acid as eluent, zinc moved 
in front of the other metals, followed by iron. The 
same sequence of separation was found when the 
analyses were carried out on cellulose columns. These 
conditions, therefore, are favourable for the quantita- 
tive separation of this metal. Solutions containing 
approximately 500 ugm. of zinc and similar quantities 
of the other nine metals were applied to the top of 
the column and were eluted with a mixture of water- 
saturated butanol and concentrated hydrochloric acid 
in the volume ratio of 92:8. The visible iron band 
acted as a convenient marker, and the eluate was 
collected until this band had reached the bottom 
of the column. The zinc in the resulting solution was 
determined polarographically. 

The following results were obtained : 


Zn added Zn recovered 


(gm. xX 10‘) (gm x 10*) 
5-00 5-14 5-04 
5-00 4-72 4-82 
6-00 6-07 5-90 


is hoped to publish a more detailed discussion of 
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When zine was added to 2 gm. of solder, similar 
recoveries were achieved. 


Zn added Zn recovered 


(gm. x 10*) (gm. x 10*) 
1-00 1-05 
2-00 1-96 


We now hope to determine further the sensitivity 
and accuracy of this method for the estimation of 
zine and to extend it to other trace impurities in 
solders. 

We are indebted to Mr. R. A. Wells, of the Chemica! 
Research Laboratory, Teddington, for helpful dis- 
cussions, and to the Directors of the Metal Box 
Company for permission to publish this communica- 
tion. 

J. R. BisHop 
H. LIEBMANN 
Research Division, 
Metal Box Co., Ltd., 
Acton, London, W.3. 
Nov. 28. 
' Lacourt, A., et al., Nature, 163, 999 (1949). 
* Burstall, F. H., et al., Trans. Farad. Soc., Discussions, 7, 179 (1949) 
* Anderson, T. R. A., and Lederer, M., Anal. Chim. Acta, 4, 513 (1950). 
* Burstall, F. H., et al., J. Chem. Soe., 516 (1950). 


Bound Water in the System 
Cellulose - Aqueous Salt Solution 


Ir has been concluded by Hermans! and others, 
from an examination of the apparent specific volume 
of cellulose in aqueous solutions of various solutes, 
that a certain amount of water is ‘bound’ to the 
cellulose and is not available as solvent. 

It is true that, in general, the apparent specific 
volume of cellulose in water is increased by the 
addition of a solute. Although alkali halides have 
this effect, we have ascertained, by separation and 
complete analysis of the two phases, that the prefer- 
ential absorption of the solute is not in favour of the 
aqueous phase. As the solute has a higher density 
than the solvent, the rise in apparent specific volume 
of the cellulose must be ascribed to some secondary 
effect, perhaps some action of the solute in reducing 
the adsorption compression or interpenetration 
between water and cellulose. 

The use of specific-volume measurements for the 
determination of ‘bound water’ is therefore invalid. 

Determinations based upon the take-up of water 
and of sofute from solutions of known concentration 
are not subject to this complication. Sucrose’, 
sodium thiosulphate* and other substances have been 
used, leading to positive and fairly definite values 
for the ‘bound’ water, or, in other words, preferential! 
absorption of the solvent by cellulose. Sodium 
sulphate also appears to behave in this way; but 
the use of alkali halides, which are preferentially 


absorbed from water, would clearly lead to negative: 


values for the ‘bound water’. 
Measurements of this supposed quantity made with 
a particular solute are, therefore, devoid of general 
significance. 
J. FARRAR 
S. M. NEALE 
G. R. WILLIaAMson 
College of Technology, 
Manchester 1. Nov. 29. 


' Hermans, “Contribution to the Physics of Cellulose Fibres’’ (Elsevier 
1946). 

* Barkas, Nature, 130, 699 (1932). 

* Champetier, C.R. Acad. Sci., Paris, 195, 280 (1932). 

* Tankard, J. Tezt. Inst., 28, T7263 (1937). 
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Intermediates in the Chlorine-sensitized 
Photo-oxidation of Methane 


LotH methyl radicals and hydrogen atoms have 
been proposed as chain-carriers in the photo-chlorin- 
ation of methane’*; and, although the former are 
generally favoured, in neither case has direct evidence 
been produced‘. However, the theoretical heat 
content change of the corresponding partia] reaction 
would be approximately zero, if methyl radicals were 
involved, but endothermic by 21 kcal./mole, on the 
basis of hydrogen atom formation. 

From a recent study of the reaction, certain facts, 
taken in conjunction with earlier results on the photo- 
chlorination of hydrogen®, point in each case to the 
same conclusion. The enhanced effect of oxygen as 
inhibitor suggests the removal of some other inter- 
mediate than hydrogen atoms, as does also the 
absence of inhibition by gaseous hydrogen chloride. 
Yet more convincing is evidence from the examin- 
ation of end-products. Instead of hydrogen peroxide®, 
the formation of formaldehyde has now been clearly 
demonstrated. Titanic acid was used in the former 
case, and the detection and estimation of formalde- 
hyde was effected by chromotropic acid’, the action 
of which was not vitiated by the presence of chlorine, 
although a reaction between chlorine and formalde- 
hyde interferes with the quantitative aspect®. 

W. I. H. WiInnine 


No. 4248 





Chemistry Department, 
University of Edinburgh. 
Nov. 18. 
vehn and Cordes, Z. phys. Chem., B, 9, 1 (1930). 
amura, Rev. Phys. Chem. Japan, 15, 86 (1941). 
teiner and Watson, Farad. Soc. Discussion, 2, 89 (1947). 
‘ Noyes and Leighton, “‘The Photochemistry of Gases,’’ 288 (Reinhold 
Publishing Corporation, 1941). 
Ritchie and Norrish, Proc. Roy. Soc., A, 140, 112, 713 (1933). 
* Norrish, Trans. Farad. Soc., 27, 471 (1931). 
Bricker and Johnson, Indust. and Eng. Chem., Anal. Edit., 17, 400 
(1945). 
* Krauskopf and Rollefson, J. Amer. Chem. Soc., 56, 2542 (1934). 


Halogen Replacement in Covalent Halides 


PREPARATIVE experiments involving halogen sub- 
stitution in mixed halides of silicon! have emphasized 
the need for obtaining some comparative measure of 
the ease of replacement of halogen atoms in these 
covalent halides. Since no such study appears to 
have received deliberate attention, we suggest a 
simple theoretical basis upon which suitable experi- 
ments for this purpose may be designed. Simplifying 
issumptions must necessarily be introduced into such 
. discussion, and we suggest that it will suffice to 
relate ease of replacement to bond strengths and 
electron affinities, and to steric factors amenable 
to simple geometrical treatment. Our discussion 
refers particularly to a displacement reaction of the 
type 

Y- + R,SiX — R,SiY + X-, 


considered to proceed bimolecularly according to a 
Heitler-London mechanism. 

Following Dewar’, we assume initially that the 
contribution to the total activation energy due to 
charge displacement will be e(4y — Ax), where ¢ is 
the fractional displacement of charge at the transition 
state, and Ay and Ay the electron affinities of Y 
and X respectively. If the bond Si—X has at this 
stage been reduced to a fraction « of its original 
strength and the bond Si—Y has developed to a 
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fraction 8 of its final strength, then the bond energy 
of the transition state will be given by aksj—x 4 
8Esj—y, and the contribution to the activation energy 
due to formation and breaking of bonds will be 


(1 a)Esiey — BEsi_y. 


The total activation energy may therefore be written 
{edy 


where the additional term £* allows for other 
possible bond interactions excluding steric effects. 

For two rather similar substituents X’ and X” in 
molecules R,SiX’ and R,SiX” competing for a par- 
ticular attacking reagent Y~-, the respective values 
of £* will not differ greatly, and the « values may 
be taken as approximately equal to (1 — e). Hence, 
for two such substituents the relevant (4x— Esj— x) 
values should, apart from steric considerations, 
afford an approximate measure of the ease of replace- 
ment, the reaction involving replacement of the sub- 
stituent having the greater (4x Esi—x) value 
possessing the lower activation energy. 

In certain cases, as in the trimethylhalosilanes, 
steric effects may be expected to be -sufficiently 
small to enable a direct test of the applicability of 
this expression; indeed, results of experiments in 
which pairs of different halides of type Me,SiX 
(where X is F, Cl or Br) are allowed to compete for 
methyl magnesium bromide are in accord with the 
expected influence of the (4x — Hsj—x) values. 

In other series of compounds in which steric effects 
cannot be reduced sufficiently, it would be necessary 
to keep these effects constant so far as possible, and 
we suggest that the following considerations may 
serve as a guide. We now consider a general case 
where fF is sufficiently large in comparison with the 
central atom (designated S in the diagram) for the 
size of the R groups to determine closeness of pack- 
ing as the attacking group (Y~—) approaches the mole- 
cule, for example, R,SiX. 


- BEgi—y} {feAx — (1 a) Es; —x} E*, 


we 


Then on geometrical grounds only, the steric factor 
will be smaller, the closer Y~ can approach S ; that 
is, the internuclear distance S Y within an arrangement 
of closest packing will provide a measure of the ease 
(or difficulty) of replacement. This internuclear 
distance SY = SReos® + VYR? — SR*sin*0, 
and in terms of covalené radii is (7s + rr)ecos0 + 
Viry + rr)? — (rg + rr)*sin*0. 

Now the replacement reaction may be considered 
as involving competition between Y~ and X~ for 
attachment to the central atom, provided that X- 
remains in the solution. Hence (sterically) the ease 
of replacement should be a function of SX/SY, 
possibly analogous to the inverse square law; and 
since a power law will probably be involved in the 
major terms expressing the forces between S and Y, 
and S and X, it follows that to keep the steric effect 
approximately constant the value of SX/SY at the 
transition stage must be kept constant. The required 
condition is that the substituent groups be chosen so 
that : 
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SY 
Fae : cenit ° 
(rs+rp)eosl80°— 60+ V (rx+rR)*—(rs+rr)*sin?180°— 0 


(rg + rp) cos 0+ +/ try + PR) — Ws + rR) tint 
is constant. 
If 6 is assumed as 90° at the transition stage, the 


expression reduces to 


rx + rp)? (rs + rr)? rx? 4- mrx ” 

— ——— - or ———— : 
(ry + rr)? + (rs + rr)? ry® mry n 
where i 2rr and n rs(rs — 2rpr). 


J. VAUGHAN 
C. J. WiLkIns 
Canterbury University College, 
Christchurch, 
New Zealand. 
May 31. 
' Wilkins, Brown and Stevens, J. Chem. Soc., 163 (1950). 


* Dewar, “The Electronic Theory of Organic Chemistry’’ (Oxford 
Univ. Press, 1949). 


An Unusual Distribution of the Lanthanons 


AN analysis of the lanthanon (rare earth) fraction 
from davidite, a uranium-iron-titanium oxide com- 
plex from the Radium Hill area of South Australia, 
has revealed an unusual variation in the abundance 
of the lanthanons. The accompanying table com- 
pares (a) the percentage abundance found for david- 
ite, with (6) that given by Goldschmidt and Thom- 
assen' for some uranium. titanium-niobium-tantalum 
complex oxide minerals, and (c) xenotime. Also 
included in the table are Goldschmidt’s values (d) for 
the average terrestrial abundance of the lanthanons, 
this abundance differing from that found for monazite 
mainly in exhibiting a slightly smaller proportion of 
the lighter (cerium group) lanthanons. 

The mineral complex, which has been fully de- 
scribed by Mawson’, is substantially primary in 
nature. The samples used contained approximately 
two per cent of lanthanon oxides in addition to silica, 
vanadium, aluminium and other minor components. 
Fourteen per cent of the total oxalate precipitate 
consisted of yttria. 

Two analyses were carried out with material from 
different parts of the main ore-body, and almost 
identical results were obtained. In the first experi- 
ment the lanthanons, after complete extraction from 
the sample, were recovered by oxalate precipitation. 
In the second experiment, any scandium present, 
which might otherwise have been reported as yttria, 
was removed by ether extraction from a thiocyanate 
solution as recommended by Fischer and Bock*. Iron 
in this second experiment was removed beforehand 
by ether extraction from a hydrochloric-acid solution. 

Where possible, the lanthanons were determined 
spectrophotometrically, using extinction coefficients 
previously reported**. Cerium was determined titri- 
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heavy groups by controlled doubie-sulphate fractiona- 
tion was made. Lanthana and yttria were determined 
by difference after allowing for gadolinia, terbia 
and lutetia. The yttria content of the heavy group 
was checked by average atomic weight determi: 
ations. 

By showing enrichment towards both ends of the 
series, the observed distribution lacks any resemblance 
to the distributions reported by Goldschmidt ani 
Thomassen. If it be accepted that fractionation «| 
the lanthanon ions from a magma proceeds serially. 
it is difficult to interpret the above distribution unless 
more than one mineral species is present. Unfortu 
nately, the complex is too fine-grained to permit 
test of this hypothesis. The usefulness of the materia! 
as a source of lanthanum, erbium and ytterbium is 
evident. 

P. Drxon 
A. W. WYLIE 
Division of Industrial Chemistry, 
Commonwealth Scientific and Industrial 
Research Organization, 
Melbourne. 
Nov. 22. 
' Goldschmidt, V. M., and Thomassen, L., Vid. Selsk. Skr., Mat 
Naturv. Kl., No. 5 (1924). 
* Mawson, D., Trans. Roy. Soc. South Australia, 68, 334 (1944). 
* Fischer, W., and Bock, R., Z. anorg. Chem., 249, 146 (1942). 
* Wylie, A. W., J. Soc. Chem. Indust., 69, 143 (1950). 
* Moeller, T., and Brantley, J. C., Anal. Chem., 22, 433 (1950). 


* Spedding, F. H., Fulmer, E. I., Butler, T. A., and Powell, J. E 
J. Amer. Chem. Soc., 72, 2349 (1950). 


Synthesis of 5-Thiomethylribose 


THERE has been isolated from yeast', crude 
oryzanine*? and impure cozymase* an unusual 
nucleoside which on acid hydrolysis yields adenin 
and a thiomethyl-sugar. Falconer and Gulland' 
claim to have demonstrated that the thiomethy! 
sugar and adenine are combined at the 9-position 
of the base. The thiomethyl-sugar has been th« 
subject of several investigations ; thus Suzuki et al.*.° 
and Levene and Sobotka* have shown that the thio- 
methyl group is retained during osazone formation, 
thereby excluding positions 1 and 2 of the sugar as 
the sites where it is combined. The thiomethyl-suga 
could be readily reduced to a thiomethylpentitol. 
which on,oxidation with lead tetra-acetate yielded 
0-9 mol. of formaldehyde’, indicating that position 
3 in the sugar cannot be the combining position of the 
thiomethyl group. Satoh and Makino*® adduced 
further evidence which excluded also the C, of the 
pentose as the site of the thiomethyl substituent. 
Previously, Wendt’, using titration data obtained by 
the Willstaétter-Schiidel method, had shown that the 
thiomethyl-sugar obtained by acidic hydrolysis of the 
nucleoside was an aldose. Hence all the available 
evidence indicated that the derivative was a 5-thio 
methylpentose. 


Raymond® synthesized 5-thiomethylxylose and 








metrically. A preliminary division into light and proved that its osazone (that is, 5-thiomethy! 
| | | | | | | 
| La Ce Pr Nd Sm kut Gdt Tbt byt Hot Er Tmt Yb Lu 
= — — SSS rs aaa om a | 7 - — bem —_ - 
a } 48 29 1°3 17 | 2-32 0-9 1-2° 0-6* 0-9 0-9 6°5 0-6 6-1 0-6* 
’ | o5 | 3 0-9 54 | 9 0 12 2 29 | 3-6 18 2 12 $ 
c 0 0 0 2 | 4 0 14 3 16 4 25 3 25 5 
d 7 | 31 5 18 | 7 0-2 7 1 7 | I 6 1 7 1-5 








* Interpolated values. 


t Maximum values. 
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OCH, OCH, OH 
ra é 
or CH— CH—— CH,OH 
| | 
uo} Hs n—o—0,| “Hs H—C—OH | H-C —OH 
H | oK os | or _ | pen 
—|; —_ = ‘ . 
1 CH, i : CH, H < OH | H— C -OH 
H—C—O H—C—O-' H—C—o H—C —OH 
| b | 
CH,OSO,C,H,CH, H,SMe GH,SMe CH,SMe 
I II lI IV 
xylosazone (-lyxosazone) ) differed from that de- 
rived from the thiosugar obtained from the yeast | 
nucleoside in question, which consequently could . d 
either be 5-thiomethylarabinose or 5-thiomethyl- CH=N.NH.C,H, CH,.O 
ribose. Satoh and Makino (loc. cit.) applied the pre. ; 
Boeseken boric acid reaction to the adenylthio- C =N.NH.C,H, H—C—O, )CHPh 
iethylpentose and showed that the result was as i PP : 
sitive as that of adenosine, indicating that the C—O H—C—O CHPh 
iydroxyl groups at C, and C, of the thiomethyl- H—C -OH H--Cc—-o 
sugar are not only uncombined but are cis disposed, | 
indicating that, the pentose could be a ribose deriva- CH,SMe CH,SMe 
tive. A recent publication by Weygand et al.!°, which VI y 


lescribes the preparation of 5-thiomethylarabinose, 
prompts us to report the synthesis of 5-thiomethyl- 
ribose and derivatives thereof, the properties of 
which seem to be identical with those obtained by 
Suzuki et al.2> for the thiomethylpentose derived 
from the yeast nucleoside. 

2» : 3-Isopropylidene 5-toluene-p-sulphonyl methyl- 
p-ribofuranoside (I) was prepared by the method of 
Levene and Stiller’. This was heated in a sealed 
tube at 100° for 4 hr. with sodium thiomethoxide in 
acetone (ef. Raymond®) and gave 2 : 3-isopropylidene 
}-thiomethyl methyl-p-ribofuranoside (II) in 62 per 
ent yield as a colourless mobile liquid. Raymond® 
was unable to obtain 5-thiomethylribose derivatives 
by this method. When II was hydrolysed by being 
heated with N-sulphuric acid for 2 hr. at 80°, it 
afforded 5-thiomethylribose (III). Identical reactions 
to those carried out by Suzuki et al. with the thio- 
methylpentose obtained from yeast were effected with 
5-thiomethylribose. Thus III was reduced with 3 per 
cent sodium amalgam and afforded 5-thiomethylribitol 
IV) in 47 per cent yield. 5-Thiomethylribitol (IV) 
was shaken with benzaldehyde and concentrated 
hydrochloric acid and afforded a dibenzylidene deriva- 
tive (possible structure as in V). III in solution in 
aqueous-ethanol was heated for 2 hr. at 100° with a 
solution of phenylhydrazine in glacial acetic acid and 
yielded 5-thiomethylribose phenylosazone (VI). Phys- 
ical constants of the compounds IV, V, VI were 
identical with those reported by Suzuki et al. for the 
orresponding derivatives prepared from the yeast 
nucleoside, and it is considered that this establishes 
the identity of the thiomethylpentose in the latter 
as a ribose derivative. 

The available evidence indicates that the adenyl- 
thiomethylpentose being studied is 9-(5’-thiomethyl- 
ribofuranosyl) adenine. 

\ full account of this work, including experi- 
mental details, will be published elsewhere. We 
thank Prof. M. Stacey for his interest, and Dr. T. F. 
Macrae and Dr. F. Bergel for generous gifts of 
p-ribose. One of us (L.F.J.P.) thanks Glaxo 
Laboratories, Ltd., for financial assistance. 

Note added in proof. Since this letter was sub- 
mitted for publication, independent workers (Satoh, 
K., and Makino, K., Nature, 167, 238 (1951) ; Baddi- 








ley, J., Trauth, O., and Weygand, F., Nature, 167, 
359 (1951) ) have provided evidence, obtained by 
chromatographic and synthetic studies, which proves 
conclusively that the adenine thiomethyl pentoside 
derived from yeast is 5’-methylthio 9-8-p-ribofuran- 
osido adenine. 

W. G. OVEREND 

L. F. J. PARKER 
Chemistry Department, 

University, 
Birmingham, 15. 
' Mandel, J. A., and Dunham, E. K., J. Biol. Chem., 11, 85 (1912). 
* Suzuki, U., Odake, S., and Mori, T., Biochem. Z., 154, 278 (1924); 
J. Agric. Chem. Soc. Japan, 1, No. 2 (1924). 
* Euler, H. von, and Myrbiick, K., Z. physiol. Chem., 177, 237 (1928). 
* Falconer, R., and Gulland, J. M., J. Chem. Soc., 1912 (1937). 
Suzuki, U., and Mori, T., Biochem. Z., 162, 413 (1925). 

* Levene, P. A., and Sobotka, H., J. Biol. Chem., 65, 551 (1925). 
* Wendt, G., Z. physiol. Chem., 272, 152 (1942). 
* Satoh, K., and Makino, K., Nature, 165, 769 (1950). 
* Raymond, A. L., J. Biol. Chem., 107, 85 (1934). 
'° Weygand, F., Trauth, O., and Léwenfeld, R., Ber., 83, 563 (195) 
"' Levene, P. A., and Stiller, E. T., J. Biol. Chem., 104, 299 (1934). 


Curare-like Activity of some bis-Choline 
Derivatives 


Bovet et al.! examined the curarizing properties 
of a large number of bis-quaternary ammonium salts. 
More recently, they have found that in the group 
of bis-choline esters of aliphatic dicarboxylic acids, 
the succinyl esters provide the most powerful members 
of the series. 

It is known that in the choline derivatives the so- 
called muscarinic, nicotinic and curare-like properties 
vary independently of each other*. In an attempt 
to find substances having a pure curare-like action, 
we have prepared the succinyl esters of methyl-, 
phenyl- and benzyl-choline. 

The products have been obtained by the action of 
succinyl chloride on the dialkylaminoalkanols in 
xylene solution. These bis-dialkylaminoalkylsuccin- 
ates have been transformed into quaternary am- 
monium salts by reaction with alkyl iodide in acetone 
solution. The formulz and the melting points of these 
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ROOC—CH,—CH,—COOR 





R 

| I —CH(CH,) CH,N(CHs)sI 30 46 

| J CH(CH,) CH,N(CH,),C-Hgl 10 20 

[il CH(CH,) CHygN(C,H;5),CHsl 7 10 

I\ CH(CHs) CH,N(C,H,)sI 5 10 

V CH(CH,CeHs) CHyN(CHs)sl 8 10 

| VI CH(CH,CaHs) CHAN(C,Hs)sl 7 10 

VII CH(CsH,) CH,N(CHs)s1 30 40 

| VIL CH,CH,N(CHs,)sl (2) 0-2 ] 
Ix CH,CH,N(CHs),C,Hsl (2) 0:8 1°5 
D-Tubgeurarine } 0-18 0-2 








* H.D.D.: head drop dose in mgm./kgm. 4 obtained by intravenous injection 


L.D.: lethal dose in mgm./kgm. in the rabbit's ear. 


R.P.D. : 
to obtain curarization. 


compounds are shown in the accompanying table. 
together with the results of the preliminary investiga- 
tion of their pharmacological properties. 

It is noteworthy that in this series the curare 
activity of the triethylammonium compounds (V, VI) 
is the same as, or greater than, that of the correspond- 
ing trimethylammonium salts (I-IV), in contrast with 
the choline derivatives, where opposite results were 
obtained*?. Moreover, the curare activity of the com- 
pounds we investigated is less intense and of longer 
dauration. 

Details of the preparation and pharmacological 
properties of these compounds will be published 
elsewhere. 

Since writing this communication we have received 
the results of the chemical analysis of the newly 
synthetized compounds: they show that the pro- 
posed formule are correct. 

I wish to acknowledge the Société Anonyme 
R.1.8.T. and M. G. Derudder for help in the chemical 
part of this work, and MM. Empain and Vandenberg 
for some of the pharmacological assays. 

H. VANDERHAEGHF 

Laboratory of Pharmacology, 

University of Louvain. Nov. 20. 

* Bovet, Courvoisier, Ducrot and Horclois, C.R. Acad. Sci., Paris, 223, 
597 (1946). Bovet, Depierre and deLestrange, ibid., 225, 74 (1947) 

* Bovet, Bovet-Nitti, Guarino, Longo and Marotta, Rend. 1st Sup 
San., 12, 106 (1949). 


*Simonart, J. Pharmacol., 46, 157 (1932). 
Bull. Sci. Pharmacol., 36, 353 (1929). 


deLestrange and Lévy, 


Thiocyanate and Endemic Goitre 

THE amount of thiocyanate has been determined 
in the blood of volunteers from Sumperk in Moravia 
and Roudnice in Bohemia, two districts in Czecho- 
slovakia where the incidence of endemic goitre is 
high. In Sumperk, the investigations were carried 
out in both spring and autumn, but in Roudnice in 
the autumn only. The Roudnice district has a greater 
production and consumption of fruit and vegetables. 

The findings in the accompanying table show the 
average thiocyanate-levels in subjects with normal 
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Activity* 


| #.D.D. |] LD. 


rat's phrenic nerve-diaphragm preparation ; dilution in mgm./100 cm.* 
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thyroids, with slight hyperplasia and 
with medium and large goitres. The 
last two lines show the average thio 





R.P.D. 
Ta |—~Ss Canate values in the autumn in subjects 
| 90 with evidence of vascularization of a 
= | goitre and with definite evidence of 
20 thyrotoxicosis. Smokers were excluded 
15 because the thiocyanate values were 
, «+ found to be increased, without evident 
| +n hyperplasia of the thyroid gland, in 
os direct proportion to the consumption of 
ra ~, cigarettes. 


It is evident from the table that the 
average thiocyanate values in each indi- 
vidual group are greater in the autumn, 
and also that there is an obvious relation between 
hyperplasia of the thyroid and its vascularization and 
activity. 

The thiocyanate values of the serum corresponded 
to those found in subjects who had been given less 
than 0-1 gm. potassium thiocyanate per os over a 
long period. This dose had no goitre-producing effect 
even when administered for a long time. The increase 
in the thiocyanate-level in the blood without corre- 
sponding increase in the hyperplasia of the thyroid 
is explained by the view that the inhabitants con- 
sume not only foods containing a substance which 
leads to an increase in the thiocyanate-level in the 
serum but also certain quantities of a goitre-producing 
substance which we have not yet been able to identify. 
Since the thiocyanate-values are greatest in the 
autumn when the consumption of fruits and vegetables 
is greatest, we consider that the substance comes from 
fresh produce. 

The results show that, apart from iodine deficiency. 
endemic goitre has other biochemically detectable 
causes. 

Karet Smnx 
L. Marsikova 
Central Endocrinological Institute, 
Stépanské 27, Prag IT. Nov. 16. 
' Barker, J. Amer. Med. Assoc. 106, 762 (1936). 


Gram-positive Cells of the Human Anterior 
Pituitary 

Tue following is a preliminary report upon an 
investigation which is being carried out upon the 
reaction pf the glandular cells of human anterior 
pituitary to Gram’s stain. 

Interest in this subject arose from (a) the brief state- 
ment, in a recent paper by Pearse’, that the basophil 
cells of the human pars distalis are Gram-positive, 
and (b) the extensive biochemical investigations of 
Stacey and his colleagues**, which suggest that the re 
tention of the dye by certain Gram-positive bacteria is 
to be correlated with the presence of ribosenucleopro- 
tein material in association with their cell membranes. 





Loud nice district 




















Sumperk district 
| May 1950 September 1950 September 1950 
No. of persons CNS No. of persons CNS No. of persons CNS 
investigated (mgm. %) investigated (mgm. %) investigated (mgm. %) 

Subjects with normal thyroids 13 0-115 19 0-248 32 0-265 
Subjects with slight hyperplasia (prom- } 

inence less than 2 mm.) 92 0-220 82 0-309 72 0-371 
Subjects with medium or large goitre | 

_ (prominence more than 2 mm.) 38 0°333 36 | 0°337 | 41 0-391 

| Subjects with evidence of increased 

vascularization of the thyroid gland — a= 1 | 0-360 4 0-478 
Subjects with definite evidence of | 

thyrotoxicosis — | —_ 1l | 0-368 5 0-510 








These estimations were carried out according to the method of Barker". 
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Sections of formalin-fixed human pituitaries were 
used for study, and they were subjected to the Gram 
technique. Moreover, several variations were made 
in the length of time of staining with crystal violet, 
as well as in the duration of the iodine or picric acid 
treatment. Differentiation, after careful blotting, 
was always carried out in clove oil; but in some 
instances the slides were rapidly upgraded through 
the aleohols and xylol before the final differentiation 
in clove oil. The results obtained showed first that 
there was always a proportion of cells in any given 
section which contained Gram-positive granules 
Further, from their cytological characteristics, and 
their distribution as shown by standard techniques 
an the periodic acid- Schiff reaction (Pearse)', these 
cells were obviously basophils. Secondly, it was noted 
that whereas after iodine treatment the large majority 
of basophils were positive, after picric acid the 
proportion of reacting cells was both smaller and very 
variable. Finally, some variability in the nuclear 
reaction was observed. For example, after upgrading 
through the alcohols, the nuclei were strongly 
coloured in @ manner resembling that obtained by 
Newton’s gentian violet technique, whereas in other 
cases there was a complete absence of nuclear 
staining. 

Henry and Stacey** found that it was possible to 
destroy the Gram-positive reaction of heat-fixed 
bacteria and yeast cells by extraction with oxygen- 
ated bile salt at 60°C. They further demonstrated 
that the extract consisted predominantly of mag- 
nesium ribonucleate, which could, under appropriate 
conditions, be ‘replated’ on to -the treated cells, 
restoring again their Gram-positive properties. This 
could not be done after ribonuclease digestion. 

Sections of pituitary were subjected to the de- 
tergent action of a 2 per cent solution of bile salt after 
the manner indicated by Henry and Stacey**, and 
it was observed that the Gram-positive reaction of 
the basophil cell granules was either destroyed or 
very greatly reduced. Other sections, treated in 
the same way, but afterwards stained with pyronin 
and methyl green, when compared with non-treated 
controls, showed a complete, or almost complete, loss 
of the cytoplasmic basophilia believed to be associated 
with the presence of nucleic acids‘. Bile-extracted 
sections afterwards treated by the periodic acid- 
Schiff technique for mucopolysaccharides, muco- 
proteins, etc., referred to above, reacted positively 
with respect to their basophils, although there 
may have been some diminution in the intensity 

the coloration. ‘Replating’ experiments are in 
progress ; but, so far, the results have not been very 
clear cut. 

In view of these findings, it was paradoxical to 
discover that incubation for 5 hr. at 37°C. with 
pancreatic ribonuclease (0-25 mgm. per ml. in a 
citrate-phosphate buffer at pH 6-8), although it 
moved the pyronin basophilia from pituitary as 
well as from pancreas sections taken through at 
the same time, did not destroy the Gram-positive 

action of the basophil granules. Dr. A. G. E. 
Vearse’, however, in a personal communication, in- 
formed us that he was able to reduce considerably 
the Gram reaction of the basophils after incubating 
for 4-5 hr. with the enzyme. In view of this, our 
enzyme experiments have been repeated, but the 
esults obtained have only confirmed our original 
ndings. It seems, therefore, that this is a matter 
w further investigation, although our present results 
uggest that the Gram-positive staining of the basophil 
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granules of the human anterior pituitary depends on 
something additional to ribonucleic acid. 
C. L. Foster 
Department of Biology, 
R. R. Wrison 
Department of Morbid Anatomy, 
St. Mary’s Hospital Medical School, 
London, W.2. Nov. 29. 
Pearse, A. G. Everson, J. Path. and Bact., 61, 195 (1949). 
Henry, H., and Stacey, M., Nature, 151, 671 (1943). 
Henry, H., and Stacey, M., Proc. Roy. Sor., B, 188, 391 (1946). 
Dempsey, E. W., and Wislocki, G. B., Amer. J. Anat., 76, 277 (1945). 
5’ Pearse, A. G. Everson (personal communication 
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A New Micro-Electrode for Electro- 
physiological Work 


Aw electrode suitable for picking up single-fibre 
potentials from mammalian nerves should have the 
following characteristics: (a) a low electrical im- 
pedance to reduce the pick-up of ‘noise’, (b) a small 
diameter to isolate single fibres, and (c) sufficient 
rigidity to prevent it from bending or breaking when 
inserted into the nerve. The use of electrolytic con- 
ductors is unsatisfactory from the point of view of 
(a) and (6). The use of a thin wire the end of which 
protrudes from an insulating glass capillary suggests 
itself for overcoming these difficulties. There is no 
question of feeding the wire into the capillary portion 
of the tube from the wide end. Therefore, the reverse 
procedure was adopted. Capillary tubes were drawn 
out by a method previously described!. A piece of 
silver wire (diameter, 0-61 mm.) was soldered to a 
piece of platinum wire of similar diameter. The 
silver wire was previously drawn out and annealed 
in turn until it broke with a blunt point, thus allow- 
ing one to push it farther into the capillary part of 
the tube than would otherwise be possible. Grinding 
the wire to a sharp point involves a greater risk of 
breaking the capillary. The wide part of the tube 
was sealed to the platinum, care being taken lest 
the solder joint was melted. 

The capillary was afterwards boiled in distilled 
water, which entered it on cooling. Then it was 
placed in a plating bath the anode of which was a 
silver wire, the electrolyte consisting of a saturated 
solution of silver nitrate. The bath was cooled ex- 
ternally. The plating current was controlled by an 
electronic device designed and built by Dr. L. C. 
Thomson ; the relay broke the circuit as soon as the 
chain of silver crystals reached the tip of the capillary. 
The circuit diagram is shown in Fig. 1. To operate 
the device, the electrode (Z£) is set up in the silver 
nitrate bath ready for plating and the resistance R, 
(5 mQ) turned to zero. If S, is closed and time 
allowed for the valve to warm, manual depression of the 
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Fig. 2 


relay will cloge the cathode circuit of the valve (£F50) 
and allow anode current to flow which will keep the 
relay closed. This anode current passing through 
R, (100 Q) biases the valve 2 volts negative. The 
voltage necessary to drive 30 amp. of current through 
the electrode is then found by closing S, and adjusting 
the voltage of the battery (Vp). If now the voltage 
of the battery is temporarily doubled, R, can be 
increased until sufficient negative bias appears on 
grid 1 to suppress the valve. With R, in this position, 
the voltage is reduced to the plating value and the 
relay depressed manually. Since the bias on grid | is 
now less negative, the relay holds and plating begins. 
As soon as the electrodal resistance falls at the com- 
pletion of plating, grid 1 becomes more negative 
because the current rises, and the valve is suppressed 
with the consequent breaking of the plating circuit. 
The plating voltage was generally 12 V.; the plating 
time differed from electrode to electrode, but was of 
the order of half an hour. The final resistance of the 
electrode is much less than 1,500 ohms at capillary 
diameters of about 10 (exterior) but rises appre- 
ciably at smaller diameters. A typical micro-electrode 
is shown in Fig. 2 in transmitted light. 

Dr. Thomson has authorized me to state that 
silver-filled electrodes, produced by the above method, 
have enabled him to pick up single-fibre potentials 
from the rabbit’s optic nerve. 

My thanks are due to Miss M. Lander, without 
whose patience and enthusiasm the development of 
the micro-electrode would have been much slower. 

R. A. WEALE 
Vision Research Unit, 
Institute of Ophthalmology, 
(University of London), 
Judd Street, London, W.C.1. 
Nov. 10. 
' Weale, R.A J. Physiol., 112, 4P (1951). 


Distribution of British Freshwater 
Amphipoda 

Tue following unpublished data and comments on 
the distribution of British freshwater gammarids 
supplement those given by Dr. H. B. N. Hynes'. 

Eucrangonyx gracilis (8. I. Smith) was found 
already to be well established in the Midlands in 
1938, when I collected it in Northants, near Oundle, 
at Tewkesbury, Glos, in the River Avon, and in 
three localities in Warwickshire. The latter included 
the Stratford-on-Avon canal and the canal reservoir 
at Farlswood. It is clear that the canal system has 
provided this species with an easy means of dispersal. 
It would be interesting, by a systematic examination 
of canals, to ascertain the northward limits of its 
range. 

Although towards the north of Britain Gammarus 
puler (L.) tends to be replaced by the northern 
G. lacustris Sars, the latter species has not so far 
been found in the Lake District, where, largely 
through the efforts of Dr. T. T. Macan, a number of 
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Gammarus samples have been collected from a variety 
of localities. All have proved to be G. pulex. The 
species abounds in some high mountain tarns, even 
in igneous rock areas where the water has very low 
mineral content (but not very low pH). Last 
summer, in company with Dr. Macan, I found a 
thriving population at Brownrigg Well, a spring high 
up on the shoulder of Helvellyn, at the height of 
2,850 ft. 

So far, the most northerly G. pulex I have seen 
were from Elcho, near Perth. Samples from small 
lakes in a limestone area of Sutherland, where G. pulex 
might have been expected if anywhere in this region, 
contained G. lacustris. It may be anticipated that 
G. pulex will be missing from much of northern 
Scotland as it is entirely from Ireland. 

G. pulex has been identified from a number of 
subterranean habitats, in localities from Yorkshire 
to Devon, evidently breeding normally in absence of 
light and green plants. In general, however, the 
underground waters in which it is found are in close 
contact with the subaerial drainage system, and 
where colonization from outside could readily occur. 

Gammarus tigrinus Sexton appears to have a 
peculiar, rather restricted, distribution, split between 
the West Midlands and north-west Ireland. The 
late Mr. R. Elmhirst had a large unnamed sample 
of Gammarus from Lough Neagh, collected in 1934 
by R Menzies, which, to my surprise, proved to be 
a pure population of immature and young adult 
G. tigrinus. I had previously seen (and still possess) 
specimens collected by Mr. K. MacDonald at Bally- 
kelly, Co. Down. 

It is now quite clear that G. tigrinus has no special 
need for water of peculiar mineral composition, 
although it can flourish in such waters (for example, 
at Droitwich Spa, ete.). The characters of young adults 
are not nearly so well defined as those of the fully 
mature male’, and the species can readily be confused 
with others. I can confirm the correctness of Dr. 
Hynes’s “tentative identification” of the Irish speci 
mens, to which he refers, in the National Collection, 
having seen them recently. The interest of this 
species, unknown elsewhere, is that it is not closely 
related to any other European form, its nearest 
relatives being found in North America. It is, in 
fact, extremely close to the marine littoral G. annula- 
tus S. I. Smith. It is thus very probably, like 
Eucrangonyr gracilis, a recent introduction from the 
New World. 

Of the subterranean genus Niphargus, three species 
have long been recognized from Britain, but recently 
a@ fourth, new to science, has been discovered in a 
limestone cave near Buckfastleigh, south Devon, 
where it was first collected by Brigadier E. A. Glennie 
during explorations by the Cave Research Group. A 
description is now being completed. It is an unusually 
small species, its nearest relatives on the Continent 
being probably the aberrant N. arndti, from Silesia, 
and \. nolli, from mid-Rhineland (separated by 
Schellenberg as Niphargellus*). But the relationship 
is not very close, and the new species is somewhat 
isolated from any of the numerous forms which have 
been distinguished in recent years. 

G. M. SPOONER 
Marine Biological Laboratory, 
Citadel Hill, Plymouth. 
Feb. 15. 


* Hynes, H. B. N., Nature, 167, 152 (1951). 
* Sexton, E. W., J. Mar. Biol. Assoc., 23, 543 (1939). 
* Schellenberg, A., Zool. Anz., 122, 245 (1938). 
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Distribution of Barnacles by Ships 

THE recent establishment of the Australian 
cirripede Elminius modestus Darwin as a member of 
the British littoral fauna’ has aroused great interest 
and speculation. Formerly one of the most geo- 
graphically confined of all barnacles, it was first 
discovered in British waters in 1944, since when it 
has spread rapidly over a wide area of our southern 
shores*-*, and is also established on the Channel 
coasts of Holland® and France’. Further studies on 
ship fouling have revealed new and interesting local- 
ities for two other species of barnacle, Balanus 
eburneus Gould and B. improvisus Darwin. 

B. eburneus has hitherto been recorded only from 
the east coast of America, where it ranges from 
Massachusetts to the Caribbean; but recently con- 
clusive evidence has been obtained of its presence 
in the Mediterranean. Thus in 1947, living specimens 
of this barnacle were collected from the hulls of two 
vessels which had traded between the United King- 
dom and the Mediterranean, and from two others 
returning via the Mediterranean from the Far East. 
It was evident from the itineraries of these ships 
that settlement had in all cases occurred in Mediter- 
ranean ports. This same species was later found on 
edible mussels obtained from a fishmonger in Paris ; 
the mussels had been supplied from Marseilles. In 
each of these five records, B. eburneus was associated 
with B. amphitrite var. denticulata Broch, a variety 
of barnacle which is particularly common in the 
Mediterranean, and which until recently has received 
little attention’. 

B. improvisus is widely distributed throughout 
northern temperate regions, but has not been pre- 
viously recorded from the temperate zones of Austral- 
asia. Living specimens of this species have, however, 
been taken from a ship after its return from southern 
Australia, and the circumstances of the voyage are 
such that settlement must have occurred in this 
region. Further specimens were found on two other 
vessels the itineraries of which strongly suggest that 
settlement took place in the same locality. Thus it 
would appear from this evidence that the immigra- 
tion of Elminius modestus to the northern hemisphere 
has been reciprocated by the establishment of Balanus 
improvisus in southern Australia. The variety 
assimilis Darwin of B. improvisus, which appears to 
be restricted to warm waters, has also been obtained 
from a new region, that of West Africa (Bathurst, 
Lagos and Freetown)‘. 

Darwin® was fully aware of the important part 
played by ships in the dissemination of cirripedes, 
and attributes the very wide distribution of many 
members of this sessile group to the influence of 
ship traffic. It is of especial interest that in 1854 he 
expressed surprise that the geographical distribution 
of B. eburneus had remained so restricted for so long. 
The barnacles considered here are all commonly 
found attached to ships in their respective geo- 
zraphical localities, and are hardy species which 
commonly survive such physical hazards as sustained 
rapid water flow and comparatively sudden changes 
of water temperature and salinity, which are peculiar 
to the fouling environment. A new record does not, 
‘f course, necessarily imply a new establishment, and 
Crisp and Chipperfield® have suggested that FE. modes- 
tus may have escaped recognition on British shores 
for some years. The evidence, however, strongly 
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supports the thesis that the establishment has been 
+ recent one. There is no information from which the 
late of establishment of B. eburneus in the Mediter- 
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ranean, or of B. improvisus in Australia, could be 
deduced ; but I believe that the absence of bona fide 
records probably indicates that these immigrations 
have taken place within the past few years. 

It is difficult to visualize what new combination of 
favourable conditions could encourage such recent 
establishments unless it be that these conditions 
have been created by war-time management of 
shipping. The accumulation of vessels into convoys, 
for example, would tend to increase the population 
density of larve of fouling organisms in a given 
locality at a given time. This, providing that environ- 
mental conditions were suitable, would lead to a higher 
settlement density, and the mutual associations so 
obtained between members of a species might well 
influence the success of an importation. Observations® 
suggesting gregariousness in the settling behaviour 
of certain barnacles give point to this possibility, 
and Crisp’® has recently shown how such a factor 
may operate by postulating that populations of cer- 
tain species of this sessile hermaphrodite group cannot 
stabilize themselves unless individuals are sufficiently 
closely packed for copulation and cross-fertilization 
to occur. 

I am greatly indebted to the shipping firms who 
have assisted my investigations, and to the Marine 
Corrosion Sub-Committee for permission to publish 
this communication. 

Marcus W. H. BisHop 
Animal Research Station, 
Huntingdon Road, Cambridge. Nov. 6. 
' Bishop, M. W. H., Nature, 159, 501 (1947). 
* Stubbings, H. G., Nature, 166, 277 (1950). 
* Crisp, D. J., and Chipperfield, P. N. J., Nature, 161, 64 (1948). 
* Jones, E. W. N., Nature, 161, 201 (1948). 
* Boschma, H., Nature, 161, 403 (1948). 
* Bishop, M. W. H. (unpublished records). 
’ Bishop, M. W. H., Nature, 165, 409 (1950). 
* Darwin, C., “A Monograph of the Sub-Class Cirripedia’’, 2, Balanida, 

163 (London: Ray Society, 1854). 

* Jones, E. W. N., and Stevenson, J. P., J. Mar. Biol. Assoc., 29, 281 

(1950). 

” Crisp, D. J., Nature, 166, 311 (1950). 


The Fishes of Ein Feshkha, Palestine 

THE Ein Feshkha area is a marshy stretch of the 
north-western coast of the Dead Sea. The fauna of 
the area, which has developed over a long period in 
total isolation, should have attracted zoologists, in 
view of the evolutionary problems as well as the 
special ecological aspects of a thermal-mineral-water 
fauna; but as no comprehensive account of these 
problems has so far appeared, the following points 
may be of interest. 

The swamp is self-contained as there is no connexion 
with any other freshwater body. The shortest distance 
from the nearest freshwater, the River Jordan, is 
just 10 km. The area itself covers, roughly, 1 sq. km. 
The swamp is fed by a number of springs, situated 
within and on the land border of the area, and drains 
into the Dead Sea. The area is traversed by a net- 
work of channels, partly natural, partly artificial. In 
the southern part there is a compact group of springs 
(among them the most efficient ones of the area), 
Ein Feshkha proper, which discharge into an open 
basin of about 150-200 sq. m. surface area and at 
times 120 cm. deep. Temperatures in the springs vary 
partly with the changing seasons, but in some of 
the stronger ones it is sufficiently high (maximum 
30° C.) to make the temperature in the open basin 
approximately 27°C. all the year round. Chemical 
analysis of the mineral components of the water at 





532 NATURE 


various points shows different and varying contents 
of ions. The approximate extreme values (gm. per 
100,000 em.* water) are for Cl~ .123—690, for Nat 
(+ K+) 45-175, for Mgt+ 20-74, for Cat+ 17-55. 
(I am indebted to Prof. M. Bobtelsky, Department of 
Inorganic Chemistry, Hebrew University, and Mr. M. 
Goldschmidt, Hydrological Service (Ministry of 
Agriculture, Water Department), for their help in 
securing some of these data. Another part has been 
taken from the Report of the Palestine Government.) 

The first author to collect fishes from Ein Feshkha 
was Tristram?, who reported five species (all scientific 
names are brought up to date): Nemachilus insignis 
Heckel*, Vilapia nilotica (L.)*, Aphanius cypris 
(Heckel)**, A. sophie (Heckel)?:*, A. dispar (Riipp.)*. 
Aharoni‘ also reported five species, two of them not 
found previously by Tristram : Garra rufus (Heckel), 
Tilapia zilli Gervais, Aphanius dispar (Riipp.), 
A. cypris (Heckel), A. sophie (Heckel). 

During several visits to Ein Feshkha we recovered 
only three species, namely, one Cichlid and two 
Cyprinodontids ; neither Nemachilus insignis nor 
Garra rufus was found. 

Tilapia nilotica thrives in Ein Feshkha. It is, 
however, subspecifically different from the typical 
form found everywhere in the Jordan valley, and is 
therefore described as a new subspecies, 7’. nilotica 


exul®, Aharoni seems to have confounded 7’. nilotica 
with 7. zillii. 
As to the Cyprinodontids, the species which we 


have found are Aphanius %sophie and A. dispar 


(Riipp.). That Tristram and Aharoni believed they 
had found A. eypris and A. sophie together in Ein 
Feshkha can be understood in view of the difficulties 
of differentiating these species systematically. This 
difficulty has long been recognized. I am inclined 
to consider A. cypris and A. sophie as belonging 
to one systematic entity of subgenerie or specific 
standing. <A reconsideration of the systematics of 
the group is in progress, but it would be futile to 
discuss the status of A. ?sophie from Ein Feshkha 
before this revision is concluded. 

With regard to 4. dispar, the zoogeographical and 
ecological position makes desirable a discussion of 
its systematic status, more especially since both in 
it and 7’. nilotica of the same locality differences have 
been discovered which justify a reconsideration of 
its status. The Ein Feshkha population of A. dispar 
has been referred up to now to the typical form*-*. 
The Dead Sea Valley is apparently the only region 
in the cireum-Mediterranean lands where this fish 
lives. The original description of the species’ is based 
on specimens from the Red Sea. A detailed comparison 
of specimens from the typical locality with those from 
Ein Feshkha has not yet been made ; but a comparison 
of Ein Feshkha specimens with those _ recently 
immigrated from the Red Sea into the Mediterranean 
shows differences* which seem to indicate that in this 
case, too, a systematic revision may become necessary. 

H. STerNitz 

Department of Zoology, 

Hebrew University, 

Jerusalem. Oct. 26. 

Water Measurements prior to Oct. 1944 (Irrigation Service, Jeru- 

salem, 1947 

ristram, H. B., “Land of Israel’’, 251 (London, 1865). 
* Tristram, H. B Fauna and Flora of Palestine’ (London, 1884). 
* Aharoni, J., in Blanckenhorn, M., ““Naturw. Stud.am Toten Meer...”’ , 

434 (Berlin, 1912) 

Steinitz, H. (in the press). 

* Aksiray, Fethi, Rer. Fac. Sci. Univ. d'Istanbul., B, 13, 114 (1948). 
“Atlas Reise nérdl. Afrika’, 66 (Frankf./M., 1826). 
Nature, 160, 123 (1947). 


Kiippell, E., 
* Mendelsohn, H 
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Possible Functional Significance of the 
Reduction of Cartilage Bone 


In a recent article on the evolution of vertebrates, 
D. M. 8. Watson’ takes into consideration a number 
of anatomical features of recent and fossil animals, 
showing that the overwhelming majority of them can 
be easily understood as the results of functional 
adaptations. Watson underlines, however, the im 
portance of a major evolutionary trend in lower 
vertebrates, consisting in the gradual loss of cartilage 
bone in the skeleton and the growing importance of 
the membrane bones. This trend can be followed in 
many groups of fishes and amphibians. It is difficult 
however, to find for it an adaptive significance 
Watson writes (p. 58): ‘I have been able to find n 
advantage that an animal can obtain by a reduction 
in the amount of cartilage bone”, and further 
“these basal changes . . . are not of such a character 
that it is at present possible to explain their occurrence 
as an adaptation and hence their appearance as a 
result of natural selection”’. 

A suggestion can be made as to the value of th: 
membrane bones as contrasted with the cartilage bones 
The ossification of membrane bones, as is well known 
goes on directly, and can be therefore more rapid 
The ossification of cartilage bones follows only after 
the destruction of the cartilage, and must be accord- 
ingly a slower process. It is probable that, durin; 
the evolution of vertebrates, the speed of embryoni: 
development was gradually increasing. The develop 
ment of higher forms of recent vertebrates is mor 
The laborious 
way of building a cartilage skeleton for the needs of! 
the developing embryo? and afterwards destroying 
it during the ossification is made easier if the bone 
are formed outside the embryonal cartilage skeleton 
in the neighbouring connective tissue. 

It is therefore suggested that the replacement oi! 
the cartilage by bone in the process of enchondra! 
ossification is of value on a lower evolutionary level, 
when the embryonic development is relatively slow. 
As a consequence of the hastening of the develop- 
ment, direct ossification proved to be more effective 
and therefore membrane bones tend to suppress 
gradually the cartilage bones, especially in the crania! 
region, where the rapid growth necessitates great 
changes in the shape of the skeletal elements. In 
the long bones, where growth is essentially linear 
the enchondral ossification is retained. 

H. SZARSKI 

Department of Comparative Anatomy 

and Embryology, 
Copernicus University, 
Torun. 
Aug. 7. 

' “Genetics, Paleontology, and Evolution’, 45 (edit. G. L. Jepsen 
E. Mayr and G. G. Simpson; Princeton Univ. Press, Princeton 
1949). 

* Romer, A. S.. Amer. Natar., 76, 394 (1942). 
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Thermochemical Efficiency of Growth 

THE term ‘gross efficiency of growth’ has usually 
been meant to denote the ratio of the increase in 
body-weight during a given period of time to the 
amount of food ingested during this period. It had 
been shown previously’, using the albino rat as the 
experimental animal, that the gross efficiency of 
growth can be fitted quite satisfactorily to a logarith- 
mic function, the actual efficiency EZ; at time ¢ being 
represented by 
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where E, is the efficiency at weaning and 4A is a 
constant. This function decreases rapidly, and on the 
thirtieth day of post-weaning life the gross efficiency 
is only about one-third of the value at weaning. In 
subsequent publications’ it was pointed out, however, 
that the thermochemical significance of weight incre- 
ments varies with age, as do the proportions of water 
retained and of protein and fats synthesized, so that 
consideration of gross efficiency does not adequately 
represent the energetics of growth, any more than the 
weight curve does. 

It has now been possible to follow accurately what 
we shall call the ‘thermochemical efficiency’ of growth 
and define as the ratio of the increment in total heat 
content of the body corresponding to a given period 
to the energy content of the foodstuffs ingested 
during this period. The albino rat was again used as 
the experimental animal. Records of food intakes 
were kept and body analyses conducted on well over 
a hundred animals, the animals being killed at 
intervals during the first ninety days of post-weaning 
life. The full analytical data and results of this 
experiment, as well as various conclusions not perti- 
nent to this particular subject, will be published later 
elsewhere. The facts relevant to the subject under 
consideration are as follows: While the gross (pon- 
deral) efficiency of growth steadily declines from the 
time of weaning, the thermochemical efficiency, of 
the order of 24 per cent at weaning, remains remark- 
ably constant throughout the period of active growth 
and does not begin to decline until the fiftieth day. 
The inflexion point of the weight curve is situated 
between the eighteenth and the twentieth day of post- 
weaning life. This point is also found to correspond 
to some important changes in the trend of evolution 
of body composition ; while the percentage of pro- 
tein on a weight basis remains constant (and of the 
rder of 17 per cent) throughout the. first three 
nonths of independent, post-weaning growth, the 
percentage of water starts decreasing at the time of 
the inflexion, and the ever-increasing proportion of 
at reaches then the point where the heat content 
if body fat becomes larger than that of body protein. 
[he period of infiexion also corresponds to a decrease 
n the rate of increase of the daily food intake, a 
inear function of time until then. Yet this period 
orresponds to no remarkable point on the curves 
epresenting either total body-heat content or thermo- 
‘+hemical efficiency as functions of time. It is a period 
f marked shift in metabolism, characterized by a 
lecrease in the proportion of energy stored in protein 
und a decrease in water retained and hence in rate 
if gain of weight, but not by a decrease in thermo- 
‘+hemical efficiency. Similarly, the thirtieth day after 
veaning, the time of development at which the adult, 
plateaued’ food intake is reached, does not correspond 
to any singular point on the heat content or thermo- 
hemical efficiency curves. The whole period of 
growth is, of course, characterized by a rapidly 
increasing average body-heat content, from 1-4 
‘alories per gram at weaning to 3 calories per gram 
ninety days later. 

Reviewing these various facts, it appears legitimate 
to deduce the two following laws, valid for the growth 
f the albino rat fed an adequate diet and maintained 
in a constant environment. 

(1) The protein content expressed on a pro- 
portional weight basis is constant throughout 
growth. 
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(2) The water and fat contents, body-weight, total 
heat content and food intake vary so that the thermo- 
chemical efficiency of growth is constant from weaning 
to puberty. 
This work was supported in part by grants from 
the American Meat Institute, Chicago, Ill.; Swift 
and Co., Chicago, Ill.; Research Corporation, New 
York, N.Y.; and the United States Public Health 
Service, Washington, D.C. 
JEAN MAYER 
J. J. VITALe 
T. K. Tatra 
Department of Nutrition, 
Harvard University School of Public Health, 
Boston 15, Mass. 
Oct. 30. 
1 Mayer, Jean, Yale J. Biol. Med., 21, 416 (1949) 
* Mayer, Jean, Nature, 164, 65 (1949); Growth. 18. 97 (1949) 


Susceptibility of the Indian Garden Squirrel 
(Sciurus palmarum) to Plasmodium berghei 
and its Asexual Periodicity 


Tue discovery of P. berghei by Vincke and Lips? 
in Thamnonys, a tree rat in the Belgian Congo, was 
followed by the study of the parasite in rats and mice. 
Rodhain? successfully infected the cotton rat with 
the parasite. Adler, Yoeli and Zuckerman* found 
that the golden hamster and the field vole were 
susceptible to P. berghei infections. 

In the course of studies in these laboratories, the 
garden squirrel (S. palmarum) has been found to be 
susceptible to blood-induced infections of P. berghei. 
In these rodents, unlike mice and some rats, the 
infection was mild and became chronic. Periods of 
latency were followed by mild parasitic relapses. 
Typical band forms of parasites as seen in P. malarie 
infections in human beings were common. 

Four-hourly smears from four mice, two rats and 
two squirrels infected with P. berghei were studied, 
and the different stages of parasites were enumerated 
in accordance with the method described by Mulligan‘. 
In all these animals, P. berghei was found to have a 
periodicity of twenty-four hours. The maturation 
of schizonts occurred between 6.00 a.m. and 10.00 a.m. 
every day. 

S. P. RAMAKRISHNAN 
Satya PRAKASH 


Malaria Institute of India, 
Delhi. 
Nov. LI. 


Vineke, I. H.., 
(1943). 
* Rodhain, J., Ann. Soe, Belye de Med. Trop., 29, 483 (1949). 
* Adler, 5., Yoeli, M., and Zuckerman, A., Nature, 166, 571 (1950). 
* Mulligan, H. W., Arch. Protist., 84, 285 (1935). 


and Lips, M., lan. Sue. Belye de Med. Trop., 28, 97 


Cyst-forming Eelworms on Cruciferous 
Plants 


In the course of investigations on certain pests of 
Brassicas, I observed that in some fields in Thanet 
the crops were infested with parasitic eelworms of 
the genus Heterodera. To understand their importance 
on the crops it was necessary to determine the species ; 
but here I met with difficulties. According to 
Franklin’ and Jones*, two species attack crucifers : 
H. schachtii Schmidt and H. crucifere Franklin. 
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The morphological character used by Franklin® 
to separate species of Heterodera was, originally, 
the form of the male copulatory spicules, and H. 
schachtii, the species with bidentate spicules, was 
found to have a wide range of host plants. Recently, 
however, H. schachtii has been subdivided into 
several species, with, so far, no strictly morpho- 
logical characters to distinguish them. The separa- 
tion of these new species is based on measurements 
of the length of cysts, males, larve and eggs, certain 
habits and the host ranges. 

Measurements of length and breadth, even when 
statistically significant, are of doubtful validity as 
specific characters since they take no account of 
variation that results from changes of food and 
environment, and are useless for the determination of 
individuals and for the separation of the component 
parts of field populations. Differences in the frequency 
with which eggs and males are found in the jelly 
protruded from the vulva are not sharply defined ; 
besides, in the extraction of cysts from the soil the 
jelly is generally detached from the parent cysts. The 
inclusion of the host-range in the description of species 
is also open to grave objection because it precludes 
by definition any advance in the knowledge of their 
feeding habits. 

The difficulty of distinguishing between H. schachtii 
and H. crucifere on cruciferous plants is further com- 
plicated by the fact that no study of the host-range of 
H. schachtii from Crucifere appears to have been 
made. Heterodera schachtii from Beta vulgaris is 
known to feed readily on a number of plants ; but I 
have found no record of the host-range of H. schachtii 
after it has been established for some generations 
on Crucifere. It cannot be taken for. granted that it 
will remain unchanged after such a radical alteration 
in the environment. 

For the present, then, the field-worker is without 
good morphological or biological characters on which 
to distinguish the two species of Heterodera described 
from Cruciferwe. Investigations are now started at 
Wye College which, it is hoped, will provide some 
information on the behaviour of H. schachtiit on 
cruciferous plants and perhaps enable it to be sep- 
arated from other species on the same hosts. 


Mary MILeEs 
Wye College, 
(University of London), 
Near Ashford, Kent. 
Feb. 26. 
' Franklin, M. J., J. Helminth., 21, 71 (1945). 


* Jones, F. G. W., Ann. App. Biol., 37, 407 (1950) 
* Franklin, M. J., J. Helminth., 18, 193 (1940). 


A Rapid Method for Estimating the 
Density of White Cysts of Heterodera 
rostochiensis on Potato Roots 


ALTHOUGH there is little doubt that the best 
method of detecting and estimating infestations of 
Heterodera rostochiensis is by examining samples of 
air-dried soil, it is sometimes necessary to obtain an 
estimate of the density of white cysts present on 
growing roots. Chitwood and Feldmesser! describe 
a technique for this purpose using a ‘nematode index’, 
which is the number of white cysts which can be 
counted on a root in one minute. Although such a 
technique is interesting, we feel that when critical 
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experiments are in pro- 
gress it is unwise to con- 
F found true experimental 

effects with such personal 
a factors as the varying rate 
at which different observ- 
ers count. Moreover, it is 
important to be able to 


| iE estimate the accuracy of 
seamen ; any given technique so 
FE that the results can be 


analysed and significance- 
levels determined. The 
following method which 
A we have used for obtaining 
a quantitative measure of 
numbers of cysts present 
on roots may, therefore, 














Sic be of interest. 

“Al D Representative plants, 
eel 1.9 selected at random, are 
va carefully lifted and each 





root with its adherent soil 
is transferred to a jar of 4 per cent formalin without 
delay. The roots can be stored in this until it is 
convenient to examine them, when they can be 
thoroughly brushed in a ‘Petri’-dish of water to free 
the white cysts. The ‘brushings’ and remainder of 
the soil mass are now washed through a 25-mesh 
sieve and collected on a 100-mesh sieve. <A brush 
with a moderately stiff bristle, for example, a soft 
tooth-brush, is reeommended as the most suitable for 
removing the cysts with a minimum of damage. The 
roots are weighed before being discarded. The wash 
ings are transferred to a 100-ml. measuring cylinder 
and elutriated with a steady stream of water, as 
shown in the accompanying diagram ; A is a 1,000-ml 
measuring cylinder, the spout of which has been 
elongated after softening by heat to the shape shown ; 
tube B, connected to a constant-head apparatus. 
extends to the bottom of the cylinder which con 
tains the washings, D. The flow of water through B 
carries up the white cysts and other lighter soil 
particles over the lip into the 100-mesh sieve EZ. The 
rate of flow is adjusted by the screw clip F, so as 
to be just insufficient to bring over sand and other 
heavy soil particles. Five minutes elutriation per 
sample is sufficient. The elutriate obtained is washed. 
and then stirred with a saturated magnesium or zinc 
sulphate solution in a 100-ml. measuring cylinder. The 
white cysts float up from the debris and are poured 
into a second cylinder. Water is now added to 
make up to a known volume, and the mixture is 
agitated ; separate l-ml. samples are withdrawn for 
counts of the cysts. By simple computation the 
total number of cysts present on the whole root 
and also the density per gm. of root can be 
estimated. 

Series totals of white-cyst counts from replicate 
plants within different treatments can be computed. 
and subjected to an analysis of variance. The 
technique can thus yield results of known accuracy, 
which are amenable to statistical analysis. 


D. W. FENwICcK 
ELIZABETH REID 


Rothamsted Experimental Station, 
Harpenden, Herts. 
Nov. 24. 


1 Chitwood, B. G., and Feldmesser, J., Proc. Helminth. Soc. Wash., 
15 (2), 43 (1948). 
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FORTHCOMING EVENTS 


(Meetings marked with an asterisk * are open to the public) 
Monday, April 2 


INSTITUTION OF ELECTRICAL ENGINEERS, RADIO SECTION (at Savoy 
Place, Victoria Embankment, London, W.C.2), at 5.30 p.m.—Mr. H. B. 
Rantzen, Mr. F. A. Peachey and Mr. C. Gunn-Russell: ‘The Auto- 
matic Monitoring of Broadcast Programmes’”’ 

ROYAL GEOGRAPHICAL Society (at 1 Kensington Gore, London, 
S.W.7), at 5. 30 p.m.—Kodachrome Films with comme ntary by Mr. 
4. M. Frood: “‘Exploring Roman Cyrenaica’ 

SOCIETY OF ENGINEERS (at the Geological Society, Burlington 
House, Piccadilly, London, W.1), at 5.30 p.m.—Mr. Nicol Gross : 
“Experimental Stress Analysis applied to Pressure Vessel and Pipe 
Line Problems” 


Tuesday, April 3 


[NSTITUTE OF FUEL (at the Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, London, 8.W.1), at 5.30 p.m.—Mr. 
Cc. A. Masterman, Dr. E. T. Wilkins and Mr. J. L. Elder: “‘Under- 
ground Gasification’’.* 

INSTITUTION OF CHEMICAL ENGINEERS (at the Geological Society, 
Burlington House, Piccadilly, London, W.1), at 5.30 p.m.—Research 
Papers from Colleges. 

[NSTITUTION OF ELECTRICAL ENGINEERS, MEASUREMENTS SECTION 
(at Savoy Place, Victoria Embankment, London, W.C.2), at 5.30 p.m. 

Mr. J. R. Boundy and Mr. 8. A. Bergen: ‘‘An Electronic Process- 
Controller’. 

SOCIETY OF DYERS AND COLOURISTS, MANCHESTER JUNIOR BRANCH 
inthe Reynolds Hall, College of Technology, Manchester), at 6.30 p.m. 

Mr. 8. R. Cockett: ‘‘Detection and Correction of Faults in Dyed 
Materials”’. 

SHEFFIELD METALLURGICAL ASSOCIATION (at the Grand Hotel, 
Sheffield), at 7 p.m.—Mr. T. Gibson: ‘Gaseous Metallic Impreg- 
nation”’ 

SOCIETY FOR VISITING ScIENTISTS (at 5 Old Burlington Street, 
London, W.1), at 7.30 p.m.—Discussion on “The Origin of Meteors 
and Meteorites” (Speakers : Mr. J. P. M. Prentice, Prof. F. A. Paneth, 
F.R.S., and Dr. A. C. B. Lovell). 


Wednesday, April 4 


L0YAL SOCIETY OF ARTS (at the Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, London, W.C.2), at 2.30 p.m.— 
Mr. T. Thorne Baker: “‘Fluorescent Inks and Paints’’. 

ROYAL SOCIETY OF MEDICINE, HISTORY OF MEDICINE SECTION 

it 1 Wimpole Street, London, W.1), at 4.30 p.m.— Dr. Charles Singer : 

Anglo-Saxon Magic and Medicine” 

ROYAL INSTITUTE OF CHEMISTRY, NEWCASTLE-UPON-TYNE AND 
NorRTH-EAST Coast SEcTION (in the Chemistry Building, ye 
College, Newcastle-upon-Ty ne), at 6.30 p.m.—Dr. U. R. Evans, F.R.S. 
“Oxidation and Corrosion” 

SocIETY OF PUBLIC ANALYSTS AND OTHER ANALYTICAL CHEMISTS 
at the Chemical Society, Burlington House, Piccadilly, London, 
W.1), at 7 p.m.—Scientific Papers. 

CHEMICAL SOCIETY, IRISH REPUBLIC SECTION (joint meeting with 
the INSTITUTE OF CHEMISTRY OF IRELAND, the ROYAL INSTITUTE 
1” CHEMISTRY and the SocieTy OF CHEMICAL INDUSTRY, in the 
Chemical Laboratory, Trinity College, Dublin), at 7.45 p.m.—Prof. 
J. Read, F.R.S.: “Humour and Humanism in Chemistry’’. (To be 
repeated at University College, Cork, on Friday, April 6, at 7.45 p.m., 
und in the Chemical Laboratory, University College, Galway, on 
Monday, April 9, at 7.45 p.m.). 


Wednesday, April 4—Friday, April 6 


INSTITUTE OF PHYSICS, STRESS ANALYSIS GROUP (in the Mechanical 
Engineering Department, The University, Liverpool).—Fifth Annual 
Conference. 


Thursday, April 5 


INSTITUTION OF CHEMICAL ENGINEERS, MIDLAND BRANCH (at the 
University, Edgbaston, Birmingham), at 11 a.m. and 2.30 p.m.— 
Symposium on “Packed Columns”’ 

INSTITUTION OF ELECTRICAL ENGINEERS (at ty 4 Place, Victoria 
Embankment, London, W.C.2), at 5.30 p.m.—Mr. M. J. Cronin: 

‘The Development of the Electrical System on the Bristol *‘Brabazon’ 
Mark I Aircraft”’ 

Société DES INGENIEURS CIVILS DE FRANCE (at the Institution of 
Structural Engineers, 11 Upper Belgrave | Street, London, 8.W.1), 
at 5.30 p.m.—Dr. Ing. Alfredo Mazzoni: “The Boracic ‘Soffioni’ of 
Tuscany and the Plant at Larderello’’. (Fellows of the Geological 
Society are invited.) 

SOcIETY FOR ENDOCRINOLOGY (at the Royal ~xx" of ——+; 
1 Wimpole Street, London, W.1), at 5.30 p.m.—Prof. J. 8. L. Browne 
“Studies on ACTH and Cortisone in Disease’’.* 

INSTITUTE OF METALS, LONDON SECTION (at 4 Grosvenor Gardens, 
London, S.W.1), at 6.30 p.m.—Annual General Meeting; Discussion 
on “Sintering” (to be opened by Dr. J. C. Chaston and Mr. J. P. 
Roberts). 

BRITISH INSTITUTION OF RADIO ENGINEERS, SCOTTISH SECTION (at 
the Institution of Engineers and Shipbuilders, 39 Elmbank Crescent, 
Glasgow), at 7 p.m.—Mr. D. A. Wright: “Rare Elements in Radio 
and Electronics” 

BRITISH INSTITUTION OF RADIO ENGINEERS, NORTH-WESTERN 
SECTION (in the Reynolds Hall, College of Technology, Manchester), 
-Messrs. Hart and Wray: ‘“‘Frequency Modulation and 


F.M. Measurements’’. 
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BRITISH PSYCHOLOGICAL SoOcIETY, MEDICAL SECTION (in the Old 
Library, Tavistock House, Tavistock Square, London, W.C.1), at 
8.30 p.m.—Prof. Daniel Lagache: “The Spirit of Contempovary 
Psychology”’ 


Friday, April 6 


BIOCHEMICAL 4 (in the Department of Physiology, The 
University, Bristol), 2 p.m.—Scientific Papers. 

INSTITUTION OF mane AL E NGINEERS (joint meeting with the 
APPLIED MECHANICS GROUP, at Storey’s Gate, St. James's Park, 
London, 8.W.1), at 5.30 p.m.—Dr. D. Williams: ‘‘Load Distribution 
in Riveted and Spot-Welded Joints” ; Mr. F. Koenigsberger : “‘Design 
Stresses in Fillet Weld Connexions’. 

ROYAL STATISTICAL SOCIETY, LONDON Group of the INDUSTRIAL 
APPLICATIONS SECTION (at the E.L.M.A. Bureau, 2 Savoy Hill, London, 
W.C.2), at 6 p.m.—Mr. G. Sears: “Subjective Judgment in Experi- 
mentation” 

INSTITUTION OF CHEMICAL ENGINEERS, NORTH-WESTERN BRANCH 
(joint meeting with the CHEMICAL ENGINEERING GROUP of the SOCIETY 
OF CHEMICAL [NDUSTRY, in the Reynolds Hall, College of Technology. 
Manchester), at 6.30 p.m.—Dr. RK. O. Gibson: “The Recovery of 
Bromine from Sea Water’ 

ROYAL INSTITUTION (at 21 Albe mi arle Street, London, W.1), at 
9 p.m.—Prof. F. A. Paneth, F.R.S.: “Thomas W right and [Immanuel 
Kant, Pioneers in Stellar ‘Astronomy’ ” 


Saturday, April 7 


BRITISH INTERPLANETARY Society (in York Hall, Caxton Hall, 
Caxton Street, London, 8.W.1), at 6 p.m.—Prof. J. D. Bernal, F.R.S. : 
“The Evolution of Life in the Universe’’ 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

GRADUATES IN CHEMISTRY (2) in the Department of Chemical 
Engineering and Applied Chemistry, to carry out experimental work 
on combustion phenomena and gas reaction kinetics, respectively— 
The Registrar, Imperial Colle ge of Science and Technology, Prince 
Consort Road, London, 8.W.7 (April 7). 

JUNIOR ASSISTANT PHYSIK Ist to the Radiotherapeutic Centre— 
The Secretary, Addenbrooke's Hospital, Cambridge (April 7). 

SENIOR INFORMATION OFFICER (temporary) for Research Section 
of Social Survey Division of the Central Office of Information— 
The Appointments Officer, Ministry of Labour and National Service, 
1-6 Tavistock Square, London, W.C.1, quoting J.N.37 (April 7). 

SENIOR PRODUCTION OFFICERS to the Ministry of Supply, to be 
responsible, under direction, for planning and progressing production 
of either (a) electro-mechanical gunfire control instruments and 
associated stores, or (6) industrial instruments concerned with in- 
dicating, recording and control of temperature, flow, gas analysis, 
ete.—-The Ministry of Labour and National Service, Technical and 
Scientific Register (K), York House, Kingsway, London, W.C.2, 
quoting C.179/51A (April 7). 

CONTROLLER IN THE DEPARTMENT OF SUPPLY, Research and De- 
velopment Branch, Melbourne—‘ihe Senior Representative, Depart- 
ment of Supply, Canberra House, 85-87 Jermyn Street, London, 
S.W.1 (April 9). 

SENIOR SCIENTIFIC OFFICERS and SCIENTIFIC OFFICERS at the Royal 
Greenwich Observatory—lhe Ministry of Labour and National 
Service, Technical and Scientific Register (K), York House, Kingsway, 
London, W.C.2, quoting A.107/51A (April 9). 

RESEARCH ASSISTANT IN THE DEPARTMENT OF EDUCATIONAL 
PsYCHOLOGY—The Registrar, University Office, 46 North Bailey, Dur- 
ham (April 14). 

TEACHER OF CHEMISTRY (mainly for Organic), and a TEACHER OF 
Puysics, at the Leeds College of Technology—l he Chief Education 
Officer, Education Office, Leeds 1 (April 14). 

ASSISTANT LECTURER IN GEOCRAPHY (preferably with special 
training in social and/or economic geography)—he Registrar, Univ- 
ersity College, Hull (April 17). 

READERSHIP IN BOTANY at Queen Mary College—The Academic 
Registrar, University of London, Senate House, London, W.C.1 
(April 20). 

LECTURER (to take charge in day and evening classes) IN PHYSICAL 
CHEMISTRY—The Principal, Heriot-Watt College, Edinburgh (April 23). 

ASSISTANT LECTURER IN THE DEPARTMENT OF ORGANIC CHEMISTRY 
—tThe Registrar, The University, Liverpool (May 5). 

READERSHIP IN PLANT PHYSIOLOGY (with special reference to crop 
plants) at Wye College—The Academic Registrar, University of 
London, Senate House, London, W.C.1 (May 7). 

LECTURER IN THE DEPARTMENT OF BOTANY, University of Cape 
Town—tThe Secretary, Association of Universities of the British 
Commonwealth, 5 Gordon Square, London, W.C.1 (Cape Town, 
May 10). 
ou isi oF BoTany—tThe Secretary, The University, Birmingham 3 
May 15). 

RESEARCH WORKER to investigate certain aspects of the nerve 
cell body and axon—Prof. J. Z. Young, F.R.S., Department of 
Anatomy, University College, Gower Street, London, W.C.1 (May 31). 

AERONAUTICAL and MECHANICAL ENGINEERS (Scientific Officer 
grade) with honours degree in aeronautical or mechanical engineering 
in Ministry of Supply research and development establishments. 
mainly in the south of England—tThe Ministry of Labour and National 
Service, Technical and Scientific Register (K), York House, Kingsway, 
London, W.C.2, quoting C.659/50A. 

BIOCHEMICAL RESEARCH ASSISTANT IN THE DEPARTMENT OF CHILD 
HEALTH, to take part in cortisone investigation of rheumatic fever— 
The Superintendent, Children’s Hospital, Western Bank, Sheffield 10. 
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CHAIR OF MATHEMATICS—The Royal Technical College, 
George Street, Glasgow, C.1. 

CHEMIST (with an honours degree in chemistry and preferably some 
research experience either in a university or industry)—The Director 
of Research, British Rubber Producers’ Research Association, 48 
Tewin Road, Welwyn Garden City, Herts. 

CHEMIST or METALLURGIST, to assist with theoretical calculations 
and with literature surveys on the physical chemistry, and especially 
thermody namics, of metallurgical processes—Dr. F. D. Richardson, 
Nuffield Research Group in Extraction Metallurgy, Imperial Colle ge 
of Science and Technology, South Kensington, London, S.W. 

FRANCIS BEATTIE RESEARCH SCHOLARSHIP for research into bio- 
chemical or biophysical properties of cereals, with special reference to 
wheat—Prof. James P. Todd, Royal Technical College, Glasgow. 

GRADUATES (2) on the research staff of the Heavy Clay Division— 
The Director of Research, british Ceramic Research Association, 
Mellor Laboratories, Stoke-on-Trent. 

LECTURER-IN-CHARGE OF INSTRUMENT MAKING—The Secretary, 
Northampton Polytechnic, St. John Street, London, E.C.1. 

PuHyYsicisT, to do solid state problems by X-ray and neutron 
diffraction methods —The N: ation: ul Research C ~~ il, Atomic Energy 
Project, Chalk River, Ont., Canada, quoting File ‘ 

PROFESSIONAL ENGINEERS (Higher Departments ai grades) in the 
Ministry of Supply —The Civil Service Commission, Scientific Branch, 
Trinidad House, Old Burlington Street, London, W.1, quoting 5.87/51. 


Secretary, 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Joint Committee on Metallurgical Education. Recommendations 
on University Full-time Degree Courses in Metallurgy. Pp. 11. i 
don: Iron and Steel Institute, 1950.) {711 

The Rationalist Annual for the Year 1951. Edited by Frederick 
Watts. Pp. 58. (London: Watts and Co.. Ltd., 195.) 2s. 6d. net. [811 

Departinent of Scientific and Industrial Research: Building 
Research Station. National Building Studies, Technical Paper No. 5: 
Investigations on Building Fires, Part 3, 
Fires. By R. C. Bevan and C. T. Webster. Pp. 
H.M. Stationery Office, 1950.) 1s. net. 

Philosophical Transactions of Royal Society of London. Series 
B siological Sciences, } 22, Vol. 235 Alveolar Epithelium in 
relation to Growth of the ng. By R. H. D. Short. Pp. 35-86+1 
plate. (London: Cambridge University Press, 1950.) 134, 6d. [911 

Department of Scientific and Industrial Research and Fire Offices’ 
Committee. Re mport of the Fire Research Board with the Report of 
the Director of Fire Research for the Year 1949. Pp. vi +4248 plates. 
(London aT L Station 1950.) Le. 9d. net {911 

Scottish Society for Research in Plant-Breeding. Report (abridged) 
by the Directors and Report by the Vireetor of Research to the 
Annual General Meeting, 27th July 1950. Pp. 60. (Edinbargh: 
Scottish Society for Research in aon. Breeding, 195/).) 911 

Britigh Standard 1675: 195», eft Pirns (Taper Fit) for Direct 
Spinning of Cotton. Pp. 8. 22 en British Standard 1679 : 1950, 
Paper Boxes for Pills, Tablets. Ointments, Pastes, Creams Powders 
and Crystals. Pp. 6 ’ London: British Standards Lastitution, 
1950.) {i4il 

The Fa r Year Book and Diary, 1951. Edited by F. Newman 
Turner. Pp 6. (Bride r The Farmer Publications, Goose- 
green Farm, 1950.) wl {i411 

Air Ministry jication 3139B: Planned Seeing: some 
Psavcholoui Visibility in the Control Kooms of 
Fighter Con " ‘he Synthetic Training of Pathfinder Air 
Bombers in Vist utring on Target [ndicators. By Sir Frederic 
Bartlett I : vorth, Pp. vi+76+3 plates. (London: 

s. Th {1411 

il Coal Board's Proposals. Pp. 76 
Board, 1950.) s. td 

f Leicestershire 

icester: Leicester Literary a 


Radiation from Building 
(London: 
{811 


iv +24. 


Oflice, 


and Rutland—Lichens. 
nd Philo- 
[i4tt 
Powder 
{t4il 
ynomic Research. 


sophical Soricty , X 

Metal Powd tepor nl. 4, 
Metallurgy, Ltd ) 778. td 

Interdepartme ntal Committee 
Guides to Ovi Sources, No. | Labour Statistics ; Material col- 
lected by the Ministry of Labour and National Service. Revised 
edition. Pp +38. (London: H.M, Stationery Office, 1950.) 1s. 
net {! $11 

Departm f Scientific and Industrial Research. Report of the 
Water Pollution Research Board, with the Keport of the Director of 
Water Pollution Research, for the Year 1949. Pp. iv+48+ 
(London: H.M. Stationery Office, 1950.) 1s. Gd, net. 

Ministry of Education. The Future Development of Higher Tech- 
nological Education teport of the National Advisory Council on 
Education for [ndustry an rare re Pp. 23. (London: H.M. 
Stationery Offic 4 net fi4ii 

Helps for Students o story Published for the Historical Asso- 
ciation.) No. 52: ! listory of Science: a Short Handlist. 
Pp. 64. No. 53 it re sand the Value of Money. By 
Prof. E. Victor r P London: . Philip and Son, Ltd., 
1950.) 28. Gd. eacl Historical Association, 1s. 3d, 
each {i4tl 

Selected Papers from the Roval Cancer Hospital and the Chester 
Beatty Research Institut (Published by order of the Board of 
Governors of the Royal Cancer Hospital, London.) Vol. 5, 1945- 
1947. Pp. xi+483. (London Royal Cancer Hospital, 1950.) 
168. [1411 

Department of Industry and Commerce: Meteorological Service. 
Geophysical Publications, Vol. 3, No. |: Theory and Description of 
a Gradient Wind Computer. By Dr. M. Doporto. Pp. 8. (Dublin: 
Stationery Office, 1950.) 6s. {L511 


1949-5). Pp. 293. (London: 
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Other Countries 


New Zealand Department of Scientific and Industria] Research : 
Apia Observatory. Annual Report for 1940. Pp. iv+167. n.p. Annual 
“yy for 1946. Pp. ii+146. 6s. (Wellington: Government Printer, 

949, 711 

United States Department of the Interior: Geological we . 
Bulletin 962-C: Magnesite Deposits of Central Cear&, Brazil. by 
Alfred J. Bodenlos. Pp. iii +121—153 +plates 26-31. 1 dollar. Bulletin 
964-K : Mineral Resources of Colombia (other than Petroleum). By 
Quentin D. Singewald. Pp. vii+53-204+plates 5-13. 1 dollar. 
Bulletin 965-A : Erosion Studies at Paricutin, State of Michoacdn, 
Mexico. By Kenneth Segerstrom. Pp. vii+164i+7 plates. 1 dollar. 
Bulletin 965-B: Volcanoes of the Paricutin Region, Mexico. By 
Howel Williams. Pp. v+165-279+plates 8-9. 65 cents. Bulletin 
967: The District of Columbia: its Rocks and their Geologic History. 
By Martha 8. Carr. Pp. v+59+7 plates. 1.25 dollars. Bulletin 
976-A: Geophysical Abstracts 140, January: —March 1950 (Numbers 
11679-11907.) By Mary C. Rabbitt, V. L. Slitsky and S. T. Vessel- 
owsky. Pp. iii+69. 25 cents. (Washington, D.C.: Government 
Printing Office, 1950.) _ [7 

United States Department of the Interior: Geological Survey. 
Professional Paper 221-B: Larger Foraminifera from the Palau 
Islands. By W. Storrs Cole. (Shorter Contributions to General Geology, 
1949.) Pp. iii+21-31+plates 5-6, 25 cents. Professional Paper 
221-C : Growth Series of Ostracodes from the Permian of Texas. by 
I. G. Sohn. (Shorter Contributions to General Geology, 1949.) Pp. 
iii+33-43+plates 7-8. 15 cents. Professional Paper $21-D : Cre- 
taceous Plants from Southwestern Colorado. By Roland W. Brown. 
(Shorter Contributions to General Geology, 1949.) Pp. iii+45-66+ 
plates 9-12. 20 cents. Professional Paper 224: Geology and Mineral 
Deposits of the “‘artersville District, Georgia. By Thomas L. Kesler 
Pp. v+97+18 plates. 1.75 dollars. Professional Paper 225: Physical 
Characteristics of Commercial Sheet Muscovite in the Southeastern 
United States. By Richard H. Jahns and Forrest W. Lancaster. 
Pp. iv+110+9 plates. 1.25 dollars. (Washington, D.C.: Govern- 
ment Printing Ollice, 1950.) (711 

United States Department: of the Interior: Geological Survey. 
Water-Supply Paper 1070: Public Water Supplies in Southern Texas. 
By W. L. Broadhurst, R. W. Sundstrom and J. H. Rowley. Pp. vi+ 
114+1 plate. 35 cents. Water-Supply Paper 1082: Surface Water 
Supply of the United States, 1947, Part 2, South Atlantic Slope and 
Eastern Gulf of Mexico Basins. Pp. xi+544. 1.25 dollars. Water- 
Supply Paper 1086: Surface Water Supply of the United States 
1947, Part 6, Missouri River Basin. Pp. xiii+659. 1.75 dollars. Water- 
Supply Paper 1094: Surface Water Supply of the United States, 
1947, Part 14, Pacifie SI ope Basins in Oregon and Lower Columbia 
River Basin. Pp. viii+275. 55 cents. (Washington, D.C.: Govern- 
ment Printing Office, 1950.) [811 

Smithsonian Institution: United States National Museum. Bulletin 
82: A Monograph of the Existing Crinoids. By Austin Hobart Clark. 
Vol. 1: The Comatulids, Part 4c, Superfamily Tropiometrida (the 
Families Thalassometride and C haritometrida). Pp. vii+383+32 
plates. (Washington, D.C, : 2.2 


VOL. 167 


Government Printing Office, 1950.) 2.25 
dollars, [811 
Annual Report of the Regents of the Smithsonian Institution, 
showing the Operations, Expenditures and Condition of the Institution 
for the Year ended June 30, 1949. (Publication 3996.) Pp. ix+4224 
82 plates. (Washington, D.C.: Government Printing Office, — 
2.75 dollars, l 
Report of the Caribbean Commission to the Governments of the 
French Republic, the Kingdom of the Netherlands, the United King- 
dom, the United States of America, for the Year 1948. Pp. 37. (Trini- 
dad: Caribbean Commission, Port of Spain; New York: Columbia 
University Press: London: H.M. Stationery Office, 1950.) [81 
Indian Central Cotton Committee. Technological Bulletin, Series 
B, No. 42: A Note on the Comparative Ginning Tests made at Up- 
country Ginning Factories and at the Laboratory. By Dr. R. L. N. 
Iyengar, G. G. Oka and D. L. Sen. Pp. 13. 8 annas. Technological 
Bulletin, Series B, No. 44: Standardization of the Ginning Technique 
for Small Samples. By Dr. R. L. N. Lyengar and D. L. Sen. Pp. 11. 
Sannas. Technological Bulletin, Series B, No. 45: Spinning Tests on 
Micro Samples of Cotton. By V. V. Gupte, Harirao Navkal and D. L 
Sen. Pp. 5.*8 annas. (Bombay: Indian Central Cotton Committee, 
1949-1950.) (811 
World Health Organization. Technical Report Series, No. 4 
Expert Committee on Insecticides; Report on the First Session 
Pp. 46, 28. 3d.: 30 cents. Technical Report Series, No. 11: Expert 
Committee on Plague ; Report on the First Session. Pp. 32. 18. 6d. 
20 cents. Technical Report Series, No. 29: Expert Committee on 
the Unification of Pharmacopocias; Report on the Sixth Session. 
Pp. 20. 1s. %d.; 15 cents. (Geneva: World Health Organization ; 
London: H.M. Stationery Office, 1950.) [911 


Catalogues 

‘Service te Science’, No. 20. Pp. 4. 
Mercer, Ltd., 1950.) 

Rohm and Haas Reporter. Vol. 

?p. 26. (Philadelphia: Rohm and hes Company ; London: Charles 


Lennig and Co., Ltd., 195 ; 
Beck Microscopes. Pp. 76. (London: R. om J. Beck, Ltd., 1951. 
1. 23, No. 381, September 


Metropolitan-Vickers Gazette. Vo 
October 1950, Pp. 253-252 +xii. (Manchester : Metropolitan- -Vickers 
Electrical Co., Lt * 1950.) 

At the Sign of the Orrery: the Origins of the Firm of Cooke 
Troughton and Simms, Ltd., from Material collected by E. Wilfred 
Taylor and J. Simms Wilson. Pp. 64. (York: Cooke, Troughton 
and Simms, Ltd., 1950.) ; 

The L amp. Vol. 32, No. 3. Pp. 24. (New York: Standard Oj! 
Company ; London: Anglo-American Oil Co., Ltd., 1950.) 

ivoe ‘Modern’ Spectrometer. Pp. 4. Nivoe Precision Magneto- 
meter. Pp. 4. Nivoe Improved Electroscope. Pp. 2. Nivoc Mirror 
and Pointer Galvanometer. Pp. 2. Nivoc Range of Burners. Pp. 2. 
Nivoe Optical Demonstration Apparatus. Pp. 2. Nivoe Optical 
Bench. Pp. 12. (London and Birmingham: W, and J. George and 
Becker, Ltd., 1950.) 
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